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Į 1-1 WebGL-?B;ʦʰ 3DCGh/ǐɬ[16] 
 
Į 1-2 WebGL-?BIbK CGIl\[10] 
 
 
 4 
1.1.2 ICT¶\/')>  
ICT¶\  
ƪĺý/̴Ů0 CG=Webƺ˦/9,@ǟ˒/ɠĻ5<ƑͨF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B 
2010 Ƅ@bweiʖȂŽĻ/ƥƲ͌-´
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ėɵ,ï½ǧ͊)	Bǟ˒/ƪĺýt][8]FʝŞŪ;ʙŗȒĊ3ɚí
ǛǔŗȒ-Bǟ˒/ƪĺý£ȚFǎ̴(" /)ǝƆ0ÛʕɤƖ- 1¨
1ēbweiʖȂFǛʵǫ/ŗˇ=ǉȚ-ȾɦB˸ɬFƸ$ç(
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/ɠĻ-Bƪĺý0Ýİ)̴G)AƃƲ 28Ƅ 10Ǽ-Ǣ̓ʌŗɼ-?%(Þ˧
C"ƃƲ 27ƄƇ ŗȒ-Bǟ˒/ƪĺý/şƮʙ-͐B̌ȑʴȌ[24])0Ý
İ/ÞʓŗȒ-BbweiʖȂ/ēǠƥɌ-Ŀö(
B*ʆC"(Į
1-3)̌ȑ͎ŏC"ƃƲ 24 Ƅ 3 Ǽ®͔bweiʖȂ/ēǠ0ȯƄñƄƇFĪ
ḆƇ)Ǭ(AƃƲ 26 Ƅ 3 Ǽ@/ 2 Ƅ͏)0 /̈́ÓǠ 72,678 ē@
253,755ē5*ş-ʩ 3.5Ë-Ŀö(
B 
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 GUI(Graphical User Interface)ƺ˦Ů͎/ƑͨFď(
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ŗˇˋ»ɵ-Ǧ
ʀ̐FɞƘǪƘ/ʀ̐F̼ɦș˾(ɢ˶Fɂ;B*
ɲˮɵŗˇ/ɹɵ)	B*̬6(
Bɲˮɵŗˇ-?%(»ͻ@ɞƘC"ʀ
̐0ŗˇ/ɀC-Ɨ%"ă,B\{Ǚ½-Ȱ60B-ŚŞɵ)	B[26] 
 Xub/ɲ̹ǴĊ-´
Xub-ǯÕ=ͧŁʶėC(
Ƈ-
C@/Ȥ˕Fɦ
(ŗˇˋ/˛ğFƋçɲˮɵŗˇF˥̀9,C"h
JI/îɦ0ŗˇˋ˛ğFǄ%(»ɵ-ŗˇF͎ŏB%F&BĒ˕Ʀ
	Aɲˮɵŗˇ/Ǜǔ-̼(
B[20] 
 
 h]bǟȄ/ǽɦƦ/2*&0Ɨȇ/ʬhJI/̗Ǥ=ǟʌǹ-0,
˕úɵǙ
½)	B[17]ɠĳ¾ɦC(
Bh]bǹʤǟȄ/Ņ0Ɨȇ/ǟʌǹ
-Ɋǂ(
B";ǟʌǹ/âţFͣœýǃņȤ˕=ǹ̩9Ȥ˕F¬ö"</
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1.1.3 ÕYDÏqÁr  
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";xUK/ũÜƞˬ/,
WebGLũÜC"ɤƖ¨¨-bwei
ʖȂF̈́B*)Ê/ɢ˶Ƈ-ơ(˘ɨ-ʖȂFǙ½B*ƫŞC(
B 
Ęå0WebGL/ei*(KbTgJw,Xgf)	A,@ʖ
Ȃ/-QvHK*(Çŕ(*)KbneiǍʸ),
ɣ
ľ)<ę?-˧ʆB*Ē˕)	B*Fǆ(
B̰ƀ/ CGI Fɦ
(
˓½Ʋ"Xgf)<KbTgJw, Web z]F½ƲB*Ē˕)	
BCGI0Zq)ú½B";PvK)0¾ɦ),
 /ČͦHTML5
* JavaScript Fɦ
"Xgf/Ļėú½0TKIiÒ)˥ECB";ŅǠ
/ʖȂFɦ
"͝-KbneiɣľC(<ŧơB*Ē˕*,B
®/£¿ʆWebGL/ɚƜ0̴ ýǟȄ/͎ɲ-ŧ(<ǽø)	B*ˊ@C
B
̴ý/ǟȄ*(Ͱˁ-ɦ
@C(
Bɤə/ͽȔ0ʓ»Ȟ̲˫͠)	AƗȇ0
şə=ȢĶɐC1Ņ˵ɵ,˴Ŧ͢%" /?,ͱȄ)<WebGL
FîɦB*)Web)ʣă-XgfF͑˲)B";şə/ȢĶ,-Ȟ̲
/˴ŦF˥*Ē˕*,B8"Web5/Þ͎ţǮ-)B";Xgf
/ǴĊÅ̴-&
(<ņ,îɏFǽ(
B
Į 2-5 Ň»\~\ǟȄ/ş˥ɬͦ 
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2.4 ),+/2 (¶   
 ICTǟ˒/ǴĊ-´
ǟ˒ɠĻ5/bweiʖȂF0;*BbedhqK^/
̈́ÓēǠ0ͳ̠ɵ-ě(
B 
 ñ̬"Ęå/ʃʑ[31])<bweiʖȂɦ
@C(
B 
 
 ¦@[19]0bweiʖȂFîɦ"h]bǟȄ/͎ɲFɹɵ*(3D X
gfF½ƲB͝/ǑʆƷȹFˊȕǽɦƦFș˾(
B 
 ¦@0·ȦØXgf*Ȱ6ΈȦØXgf-0ƎɛFɢ˶B";/ƪĺ
͈-ņ,̺
	Aɺƭɵ,ɢ˶FÅǟȄ*(ΈȦØXgf/˧ɠõ0ņ
,õ-,B*̬6(
BbweiʖȂFîɦ"IxV\0Xub)
/Ǚ½*0ɯ,B";ɺƭɵ,Ǚ½=Ʒ̤-îɦ)BîɏǿƓCB 
 ,@Xgf /</ΈȦØ)	%(<hJ^xK-ş͝-ǐɬ
CBXgf0·ȦØ)	B";ɺƭɵ,ΈȦØXgf/ɢ˶FÅ";-0
ΈȦØʒ͏/Ȱ̥ɵăʫ,Ǚ½ǧȹƞˬ*,BbweiʖȂ-0ö̱Ƈ`Zʙ
88,Ǚ½ǧȹˊ@CB/ʃʑ)0ǑʆC"ɬͦFˮ,@Ǚ½
B*=˜ɵ,ŗˇɛȸ)/îɦFˊưbedrn)/}dbedǙ½ˊ
ȕC"ΈȦØʒ͏/Ǚ½0Ƈ-bedB¸˃Fęǲ-Έɏ8)-͕Ş(ş˩
C(
B 
 ş˩C"Ǚ½0®/?-˥ECB(Į 2-6) 
ΈDh/̿ƽæɢ΋ʓ»hFΆɏ)bed 
ΈȦØʒ͏/Q¸˃Ǚ½ 
ǃņˀŪ(QFȻ˰ɏ-̪'B)΋·ɏ)ud 
Ī̢(ΈȦØʒ͏ /</Fń@Ī̢B?,ú)΋·ɏbed"ɛƮ
)<ΆɏF^Kj 
ƃ˥ʍú΋ΈɏFęǲ-^Kj 
 
 ş˩Ɣ-ɤƖÛʕFŧ̔-˥EC"ş˾şͻ)0Ǚ½ˇɔƇ-1@&0	B</
/Ȭ+/ɤƖ0Ȱ̥ɵʣă-Ǚ½ǧȹF˱B*)"ΈDʒ͏F¾%"ǟȄ-
?Aʒ͏â/Pw]MTi/¸˃͐Äņ/Ȱ̥=ƻǓ-
(ˇƘ-ÿè,øȌ
ˮ@C"*̬6@C(
B 
 8"̓/Xgf)0ΈDh/Ị̢̄FįŞ(ΆɏF^KjB
*)Ī̢(
"<// /ɏĖ˘/Ǚ½-
(ĥͱ*,BV^0ū,%" 
 ,@ΈȦØʒ͏â/QǙ½F}dbed)˥%"͝ɬͦ-ǐɬ
C"Pw]MTi/¸˃Fˮ(ɺǍPw]MTiFbed(8*
%"£¿<ˮ
@CKbvM^)/ăʫǙ½ƞ<ɺƭɵ,Ǚ½-ʴ3&E)0,

*ʄ̅C" 
 bedhqK^Fɦ
"ΈȦØʒ͏ɚǽ/Ǒʆǧȹ=Ǚ½ǧȹ0Xgf/âţ-
ơ(ș˹(
ƞˬ	B*ʆģC(
B 
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Į 2-6 ¦@-?BbedǙ½ 
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­3«{x  
 
3.1 {xÁ  
 ̪Ƅh]bf/ǴĊF˓ǵ-ŗˇˋ˕úɵ,Ǚ½F˥*/)BǟȄ
 Web )Þ͎C(
B/?,fF¾%(ŗˇB*)ŗˇˋ0˘@
/»ͻ@ʀ̐FɞƘBɲˮɵŗˇ-?%(ŚŞɵ,ʀ̐FɞƘ)B*ˊ@CB
[20]C@/Xgf0Þ͎ Web )˥ECB*@͑˲=ǴĊ/Å̴
ţǮ)	B*
îɏFǄ& 
 h]bǟȄ/ũÜ̴:ǧ);Ȓņŗ/ɤəè͇-
(̴ý-͐B
ǟȄ/̝ǅǗC(
B[15]/Ĉī0̴ý /ɠ̔͌ǿɵ,Ńý/ʴȌ
ɤB</)	B*şͻɵ-ș˾B/Ē˕)	B*ǆ@CB8"̴
ýFɢ˶B";-0ʧʶȣ=ͽȔ/˴Ŧ*
%"˫Ǡ/QgY@Ƙ"ʀ̐F˫
ėɵ-ǇBƞˬ	B*ˊ@CBŅ/ǟȄ)0ɚŞ/iueT/9-ɑɏFƍ
((
BÔěˮ@CB 
  )ȃʃʑ)0̴ý5/˘ɲɵ,ɲˮFÅǦ",ǟȄ*(3DCGh/
ŃƎIl\*ʧʶȣĶ/ UI Fɦ
"IbK CG ͽȔȰ̥f(®
Ȱ̥f)FǑȕBŗˇˋ0Ȱ̥fF¾ɦB͝-ʧʶȣĶ UI@Ȱ̥ŧ̔
/ 2ʏF̿ƽB*)͑˲BŃƎIl\F̿ƽʓ»Ȟ̲/Ȱ̥F˥
*)B/f-?Aŗˇˋ0ʧʶȣ/ŗˇͽȔȞ̲/˴Ŧͽ
Ȕ/Ȱ̥-?B˘ɲɵ,ʀ̐/ɞƘ*
Έ&/˴ɏ@̴ý-&
(ŗˇF˥*
Ē˕-,B˫Ǡ/˴ɏ@̴ýFŗ4*)ŗˇˋ0˫ėɵ,˰ɏ@˕úɵ-
̴ýFǇB*)B*¢ƫCB/f/îɦ@ŗˇˋ-̴ý5/ɢ˶
FÅIbK 3DCG Fɦ
"Ǧ",ƪĺǑʆ/ǽɦƦFʄ;B*ȃ
ʃʑ/ɹɵ)	B 
 )<ͽȔȞ̲/˴ŦͽȔ/Ȱ̥-?B˘ɲɵ,ʀ̐/ɞƘ-͐(0
CG h/vJUæɢ-?BŃƎ˧ɠFîɦB*)˫͠,ͽȔȞ̲/Ȱ̥
Ē˕*,A͑˲ˋ˘@-?B˘ɲɵ,ʀ̐/ɞƘĒ˕-,B*ˊ@CB8"
CG h5gT^dF¬ö͑˲/ɹɵ-ơ"Q/ïƙF˥*)ʓ»
Ȟ̲-¬͛BƪĺǑʆF˥
ƗȇĶ/ǟȄ*0ɯ,%"Ʒȹ)ɲˮɵŗˇ/ǛǔF˥
 
 ICT ǟ˒F˥͝/h]bǟȄ*(/ȴɦƦF;;B";-Web )͑˲Þ
͎Ē˕,ǟȄ*ɚ-ǟ˒/ɠĻ)ǴĊ̴:bweiʖȂ-?B¾ɦFƫŞ
͎ɲF˥ 

3.2 {¥¤  
 h]bǟȄ/ǴĊF˓ǵ-ȟ, ICTǟȄ/͎ɲ˥EC(
Bɠĳ<̝ǅ
ǗC(
B</̴ý-͐BǟȄ)	B̴ý-͐Bŗˇ/͆ˬƦ-Č̴ýF
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ƹ%"ǟȄ0ū,
/Ĉī0̴ý /ɠ̔͌ǿɵ,Ńý/ʴȌɤB</)
	B*şͻɵ-ș˾B/Ē˕)	B*ǆ@CB8"̴ýFɢ˶B
";-0ʧʶȣ=ͽȔ/˴Ŧ*
%"˫Ǡ/QgY@Ƙ"ʀ̐F˫ėɵ-ǇB
ƞˬ	B*ˊ@C(
B̴ý/ǟǉÂÎ0ɤəŗÝ»FĵɺɵÒͦ(ǲ͏ȦØ
-B̼ơɵŃý)*ȲƃɵÒͦ(ʒ͏ȦØ-BŅȟý)/ˋ/˴ɏ@Ǉ
B*)Bɏ-	B*˷EC(
B[23] /";̴ý/ɢ˶FÅ";-0ɤ
ə͏/ʧʶ͐Ä-͐BƪĺFǄ&ʧʶȣ/ŗˇ=ͽȔ/˴ŦF̰"ʏ/ŅȟƦ=Ń
̾/ŗˇ˥EC(
BŅ/ǟȄ)0̴ý*
ɠ̔ɚǽ/˧ɠ/Ĭ͢
>-ɚŞ/iueT/9-ɑɏFƍ((
BÔěˮ@CB 
 ̪Ƅ̴:h]bf/ǴĊF˓ǵ-Ɨȇ*ɯ,BƎ)ƪĺF³̹)B
ǟȄ/ï½Ē˕*,Aŗˇˋ˕úɵ,Ǚ½F˥*/)BǟȄWebGL-?
%(ï½CB?-,%"/?,fF¾%(ŗˇB*)ʓ»Ȟ̲-ŧ
Bǚ·ɵ,˴ŦĒ˕-,B7ŗˇˋ0»ͻ@˘ɲɵ-ʀ̐FɲˮBɲˮɵ
ŗˇ-?%(?AŚŞɵ,ʀ̐FɞƘ)B*ˊ@CBėE(C@/X
gf0wL[)ú½BWebIxV\*(Þ͎B*)B";
OS -ʾ@C,
ȴɦƦ/;
ǟȄFşɠB*Ē˕)	A͑˲=ǴĊ/Å̴ţ
Ǯ)	B*
îɏFǄ&    
   
  )ȃʃʑ)0̴ý5/ɢ˶FÅǟȄ*(ʧʶȣ*ͽȔFͱȄ*"Web
y^/ CG ͽȔȰ̥fFǑȕBǑȕBf0ʧʶȣ/ŗˇͽȔȞ
̲/˴ŦͽȔ/Ȱ̥-?B˘ɲɵ,ʀ̐/ɞƘ*
Έ&/˴ɏ@̴ýFŗˇ
B";/ǟȄ)	B˫Ǡ/˴ɏ@̴ýFŗ4*)ŗˇˋ0˫ėɵ,˰ɏ@˕
úɵ-̴ýFǇB*)B*¢ƫCB/f/îɦ@ŗˇˋ-̴ý5
/ɢ˶FÅIbK 3DCG F¾%"ƪĺǑʆ/ɲˮɵŗˇ5/ǽɦƦFș˾
B*ȃʃʑ/ɹɵ)	B 
 
 
3.3 ÕYf²¥¤	ÉÇ  
3.3.1 nbÕYçVµàÑ  
 ɠĳ¾ɦC(
B̴ý-͐BǟȄ/)ͽȔ/Ȱ̥F˥%(
BiueTFy
^*(͎ɲF̴;B**B 
  )ŗ/;Ȓɤə/ǟʌǹ(2016 ƄƇɠĳ)-
(ƞǏ̦C(
Bñː/
ͽȔȰ̥(Į 3-1)FͱȄ*(ĎAB/iueT)0ɤə/ɻęĩŝ)	B
ñː/ñ˗/s-ɿɹ C@̴ý/̸ʎ)ɤȾȟƊ-ȷ%(ƎƮFŃ(
%"
*Fƹ%(
Bɻęĩŝ/ͽȔFȰ̥B*)ɯ,%"ʏ-BͽȔ/ŅȟƦ*
Ͳ·ƦF̉9ĎB*)B 
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Į 3-1 ñː/ͽȔȰ̥[18] 
3.3.2 3DCGem½  
̴ý/ŗˇ-
(ͽȔ/Ȱ̥0Ͱˁ-˥ECBâţ/2*&)	BƗȇĶ/̴ý
ǟȄ)ͽȔ/Ȱ̥0	Bǧě@Ȟ̲FǇ"·ȦØɵ,K^i-?%(˥EC(

Bɤə/ͽȔȞ̲0ȃȇͥƀ-˫͠,ʓ»Ȟ̲Fǽ(
B"%(ʓ»
Ȟ̲/˴Ŧ-̼BIbK 3DCG Fɦ
B*)˘ɨƇ/;
ŗˇF˥*
)B*ˊ@CB 
͎ɲ/y^*(
Bñː/ͽȔȰ̥)0Ȟ̲-ß̰ɏ*żɯ/ˋFĝ:ͽ
ȔFȰ̥(
Bʘˋ@/˥%"Ù˥ʃʑ-?A /?,ʓ»Ȟ̲/Ȱ̥F˥͝
-0vJUæɢFîɦ"ŃƎ˧ɠǽø)	B*è%(
BŃƎIl
\/͑˲-?A·ʏ/ͽȔȞ̲FȰ̥B*)Ũ͍ʀ̐FǄ",
͑˲ˋ)
<ɚí,˶̈Fƞˬ*-˫͠,ʓ»Ȟ̲FǽBͽȔ/ß̰ɏ=żF̉9ĎB*
Ē˕)	B"%(Ȱ̥/͝- 3DCG /ŃƎ˧ɠF¾ɦB*)ŗˇˋ
˘@Ǧ",ʀ̐FɞƘBɲˮɵŗˇ/ǛǔĒ˕-,B*ˊ@CB 
 )ȃf)<ͽȔȞ̲/Ȱ̥FŃƎIl\-?%(˥**B
ŗˇˋ0Ȱ̥ŧ̔*,B·ʏͲ/ɤəF̿ƽŃƎIl\FãɤB*)ɤ
ə/ͽȔȞ̲/Ȱ̥F˥**BŃƎIl\0ͽȔ/ŧơ͐Ä-"
%(˻ŞCB
8"ƗȇǟȄ)	Bñː/ͽȔȰ̥)ɤə/ƎƮFȰ̥B͝-ǐCB*/
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Ņ
ɤə»/\NeiFęǲ-ǐɬͽȔh/ŃƎIl\/ãɤ-ė
E(ęȟ/ŃƎF¬öB**" 
 
3.3.3 ®±J 	ÑkÎÖy  
 ʘˋ@/˥%"Ù˥ʃʑ)0CG h/ŃƎIl\-?Băʫ,ƎƮ/Ȱ
̥-
(̼é,ƪĺǑʆ,C,
ĻėL}si-̴ý"*
%"?,
͏̺%"ɲˮFÅĆ͘Ʀ	A̴ý5/̇˶Fɤ:Ē˕ƦʆģC" 
  )ȃʃʑ)0̴ý/ŗˇ-ƞͭ)	B*˷ECBˬʭ/2*&)	Bʧʶȣ-
ɿɹ"ǑȕƷȹ)0Ȱ̥ŧ̔/·ʏF̿ƽB";-˻˃ƞˬ*ˊ@CBh
̿ƽrnFʧʶȣFȢ" UI(®ʧʶȣĶ UI)*(ǟȄ-˻˃Bʧʶȣ
F¾%(ŗˇˋ˘@-h/̿ƽF˥EB*)̴ ý5/̇˶F͒&ʧʶȣ5
/ɢ˶Fɂ;B÷-)B*¢ƫ" 
 ŗˇˋ0Ȱ̥fF¾ɦB͝-8ʧʶȣĶ UI(Į 3-2(a)))Ȱ̥"
ʏF·
&̿ƽBĮ 3-2)K^i*(ǐC"oj0ʏFNe]0̴ý/̸ʎF˧
(
BȰ̥f)0ŗˇˋ/̿ƽ"ʏ-ơ(ŃƎIl\/͑˲Ē
˕*,B/ǲ͑˲ˋ/̿ƽĮ 3-2(b)/?-ʧʶȣ-
(ʈÙœŘ/͐
Ä-	BĻėŃƎIl\-0̴ý/̸ʎ-ɿɹ(ãɤCBǧ)
̿ƽC"·ʏĮ 3-2(c)/?-ʈÙœŘ/͐Ä-,
ĻėŃƎIl\
0ă,BͽȔ/Ȱ̥*(ãɤCB 
 ŗˇˋ0/?, UIF¾ɦ(Ȱ̥B 2ʏF˘@̿ƽŃƎIl\
-?BͽȔȰ̥F͑˲B*)Į 3-2(b)/Ļė0̴ý/ĵɺɵÒͦFĮ 3-2(c)
/Ļė0ȲƃɵÒͦFͽȔ*
˴ɏ@ɲˮB*)B*¢ƫCB 
 8"ʧʶȣ-?%(ͽȔ/ CGh*ŃƎIl\®ń/ƪĺF̭öB
*)Ù˥ʃʑ-Ȱ6ŗˇ?Aɤə5/˛ğ͐Ɲ/ě-&,B*¢ƫC
B 
 
3.4 tgJ d  
 ȃʃʑ)0ICTǟ˒/ǴĊ-?AˡǴĊ̴:bweiʖȂF¾ɦɣľ*(
ƫŞ(͎ɲF˥bedhqK^)	BbweiʖȂ0ǅ)ɺǍbed(Ǚ½
F˥*@ɺƭɵ,Ǚ½Ē˕*,%(
Bşə/ȡȃF˴ŦB͝*̪
ƭ˱
)˕úɵ, CGh/˴Ŧ)B*ˊ@CB8"bweiʖȂ)ΈDʒ͏F
¾ɦ"ǟȄ͑˲B*)ʒ͏â/Pw]MTi/¸˃͐Äņ/Ȱ̥=ƻǓ
ţǮ-,B*¢ƫCB 
 "#ǑȕBȰ̥f0 WebGLFɦ
(ï½CB";WebGL-ŧơ"
wL[FǽBʖȂ)	C1PC =^}ivO)<ęȟ-͑˲B*Ē˕)
	B 
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­4«=>) 6àÑ-B>Ù£  
 
4.1 Ù£d  
 IbKͽȔȰ̥f/͎ɲ-ɦ
"pjLMIaviLMI˷̆?3
Kw0˧ 4-1/̰A)	B 
 
˧ 4.1 ͎ɲɣľ 
 
 pjLMI-0iOS/bweiʖȂ)	B iPad miniF̿ƽ(
BiPad mini 
0iOSbwei/\_/)<Ȱ̥ɵZK_ŪÂȔ<ŚÂ)	AǟȄ
*(<ȾɦC(
Bh)	B˶ÕƇ0 1024×768px0 512MB *,%
(
B2010Ƅ-0;( iOSbwei*(ɲłC" iPad 1F͗1iOS/b
weiʖȂ-Ǖ̦C"/͕0 512MB)	BIbK 3DCGXg
f0 /ɚƦņ͈/a^Fƞˬ*BiPad mini )ĥͱ,ú½B
XgfF͎ɲB*)7*G+Ý(/ iOSbweiʖȂ)ŚŞ"ú½Fˮ̩
:*)B 
 ,3DCGh/ï½-¾ɦ"Maya0vJUæɢ/˻ŞĒ˕)	B
";-ï½aviLMI*(̿ƽ(
BMaya-
(vJUæɢ0w
j\MKxhvO}Ȥ˕*(ǑÀC(
B 
 8" three.js0WebGL/Ȥ˕FxU~U=8*;" JavaScriptK
w)	BPython^Txi0three.jsKw-ęȖC(
B 3Dh/
vHKƎƊŃǒ^Txi”convert_obj_three.py”Fş˥B";-ɦ
(
B 
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4.2 ÞÖg  
 ȃʃʑ)0ǟʌǹ-Ǐ̦C(
BǟȄñː/ͽȔȰ̥Fy^*(͎ɲF˥
ï½B 3DCGh0ɤə/Żñː/ͽȔ?3ɤə»/\Nei)	B 
 ͱȄ*Bɤə/̿Ş-	"AƗȇ/ǟȄñː/ͽȔȰ̥-ĎA@C"ɤə
@Ȱ̥ŧ̔*(ĎA@CBͰƇ/;
Ģ ͲFŧ̔*")<ɻęĩŝ
/ƎƮ-ɚƜ/ˮ@CBɤəF̿ŞB**B 
 8ǟʌǹ-Ǐ̦C(
BĢ Ͳ@siXLKmnXL}T]
/ 6ʏF̿ƽ"C@0
C<ɠɤɤə)	B 
 ǑȕƷȹ)0ɠɤɤə/Ȱ̥*ėE(ʧʶȣ=͌ǲ͏-E"Bɤə/̴ýFĎA
B )ɠɤBĢ Ͳ/ß̰/ʈÙ [28]*(ɠĳɲˮC(
Bǻđ/Ģ 
Ͳ[3])	BIhq\L^F̿ƽ"/ɤə0ɤ­ɰʨƔǿ/·Ö 2,500
Ƅñ-ɤƩ(
"*ǎŞC(
BǎɇCB»͌0 10cm@ 15cm7+)ɠ
ĳ/iRn_~/?,ŐF(
"*ˊ@C(
B 
 
4.3 3DCG8/>em½h  
 ǑȕƷȹ)hUƞˬ*,B CGPw]MTi0ͽȔh?3\Nei
-̂ƍB˧ɷ (®/hF^Sh*B))	B/·ʏͲ/h-
0vJUæɢ-?BŃƎ˧ɠF˻Ş)BƎƊ)ï½F˥ƞˬ	B 
 
 ŃƎĒ˕, 3DCGhFï½B";-˥%"ƷͬF®-ʆ(Į 4-1) 
 8˶òŗʙ/̗ǤFĉˊ-,@y^h*,B CG hF 3DCG ï
½aviLMI)hUBï½BΆ&;/h-ƍ"By^h/ï½
0Ĺȃɵ-̰ƀ/hU*ęȟ-̴;BƔ-˻ŞB«/h*ņƎɛ
ɯ,B̓è-0	@;ŃƎFˊư(èóǠFĿ=(Ά&;/h
śƲ"@gT^dF˻ŞB";-UV}euUF˥ 
 2&;®͔/h0vbWei*,Bh)	BvJUæɢ-?
BŃƎIl\/˻Ş-0ͩ ɏ=̨*
%"Pw]MTi/ȞƲF˚Bƞ
ˬ	B";C@/h0y^h/ͩɏFʍú(½ƲB 
 ƞˬ,Pw]MTiÝ(/ɊÓǡ%"@vJUæɢF˻ŞBï½-¾ɦ
"Maya-
(/Ȥ˕0wj\MKxhvO}Ȥ˕*(ǑÀC(
B
/½Ț-?%(ȞƲ˚"ƎƮ/ɯ,BhFçõB*Ē˕*,B 
 ͽȔh/Ļė0/Ȯ͚)˫Ǡ/rfF&/h*(ʴėB 
 ˺)ɊÓ"y^Pw]MTi-ŃƎ͈F˻ŞBMorph target influenceÎF
ŃǸ,@ͩɏƈȡgT^dƈȡȹʻyTivM^ȞƲFĝ: OBJ v
O}ei) C!C/hFçõB  
 
 h/ɊÓʱ¡"Ɣ-OBJ vO}ei/hFWeb wL[)̉9̩
9Ē˕,vHKƎƊ-ŃǒB 
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çõ" OBJ hFthree.js Kw-ęȖC(
B Python ^Tx
i”convert_obj_three.py”Fɦ
(JSONƎƊ)˺̬C" JavaScriptvHK( JSv
HK)5ʶėvHK/ƎƊFwL[)̉9̩;BƎƊ5*ŃǒB 
çõCB JSvHK-03DCGï½aviLMI)vJUæɢF˻Ş
"ǲ/?-vbWei/ͩɏƪĺ morphTargets̈́ê*(˺͋C(
B
y^h®ń/h<&ʓ»Ǝɛ0/̈́ê-ȔʪCB
˺)½Ʋ" JS vHKFWebGL Fîɦ( Web wL[)̉9̩:*)
CG/IbKcU?3KbTgJw,h/ŃƎĒ˕*,B 
 
Į 4-1 hvHK/ï½ 
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Į 4-20ï½" CGh/˲)	BiPadʙ/bweiʖȂ)0PC*ɯ
,A 3DCG͑˲-ÿè,= GPUǕ̦C(
,
*Ņ
";C@h
0,B6ˬ,ͩɏFǄ",
?-ï½C(
B 
 
Į 4-2 ï½" CGh 
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ǻʱɵ-çõC" JSvHK0 
ͽȔh΋ͩɏǠ ʩ 3300vHKZK_ ʩ 800KB
^Sh΋ͩɏǠ ʩ 900vHKZK_ ʩ 200KB 
*,%(
B 
3DCGh/ŃƎIl\0vJUæɢ/ŃƎ͈Fy^h-
ŧ(úɵ-˻ŞB*)şɠCBŃƎ͈FïƙBMorph target influenceÎF
JavaScript -?%(ŃǸB* /Î-ŧơB̈́ê morphTargets -ȔʪC"ͩ
ɏƪĺ-"%(y^h/ͩɏ¸˃ʻƎ˪śCB 
/ Morph target influence ÎFƛ͈-ŃǸ,@̳ʸ(cUF˥%(
hJ^xKF͛ǲǸǦB*)ŃƎIl\FǑʆB*)B
ş͝/Ȱ̥f-
(h/ŃƎIl\0Į 4-3/?-ãɤC
B  
8"ŗˇˋ/Üõ-Ɨ%(Morph target influenceÎFúɵ-˻ŞB*)K
bTgJw- CGhFŃƎB*Ē˕*,B
 
Į 4-3 ŃƎIl\/ȟœ(si*XL) 
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Ģ Ͳ/ͽȔȞ̲-0Ͳ·Ʀ9@CB<//ɤə/ʏ-?%(ͽȔFȞƲBͽ
/Ǡ0ɯ,%(
BĻė<Ņ
¿1ñ̬"*Asi*L}FȰ̥B*ˋ
)0ǅ/Ǡɯ,%(
BL}0ǅ-	"BʗΈǅ/9)ʓ%(
BɛƮ)	A̴
ý/̸ʎ) /«/ǅ0ʗ·ǅ*ʗΉǅ/ƷͽF͗̮ýɁŊ(
B 
vJUæɢ/˻Ş-0CG h/ʓ»Ȟ̲˚(
Bƞˬ	B";
˺/?-ͽ/ǠȰ̥B·ʏ)ɯ,%(
BĻė)<ͩɏǠʙF˚Bƞ
ˬɤB
 )ͽȔȞ̲-ż	BĻė/ŃƎIl\0Į 4-4/?-ãɤCB
?-hFï½"
si*L}/ʗΉǅ-ɿɹB*si0ʗΉǅFǽ(
BL}/ʗΉǅ0Ʒ
ͽF͗
(̴ý/̸ʎ)̮ýɁŊ"*ˊ@C(
BĮ 4-4)ͤ˞-ǐɬC(
B
̓è0ȃȇL}Ǆ",
ͽ)	B /̓è/ CGhFˀŪL}/ʗΉǅ
Ʒͽ/hâ̓(Į 4-4 ĕʖ/̚̓è)-˃
(
B/?-hFï½(
*-?AĮ 4-4/ŻÒ/ɛƮ@ŃƎIl\Fãɤ"ĻėL}
Ǆ",
̓è/ͽŪ,%(Ɂ"?-ˮB
˺/ǧȹ)«/ʏFȰ̥"͝/ʲ9ėE-<ˊư(hï½F˥*)
CG h/ʓ»Ȟ̲FʹǄ"ɛƮ)Ņȟ,ͽȔȞ̲/Ȱ̥Il\Fşɠ
B*Ē˕*,B
 
Į 4-4 ͽȔȞ̲-ż	BĻė/ŃƎ˧ɠ 
4.4 ?@*=@$ÝUo  
ȃf)ΈȦØʒ͏-ǐɬBâţ0ͽȔɤə»/\Nei^V
/Έ&)	BͽȔ*\Nei0ǟȄ/ͱȄ*(ƞͭ)	B7şʒ͏/?-Ȱ
̥ŧ̔*,Bə»ŕĳ,
¯ƫʒ͏-
(Pw]MTi/ZK_FƻǓB";
-0ɹŚ*,B^Vƞˬ*,Bȃf)<ZK_ƭ/ƻǓFɹɵ*(
1m ͏͜/ɹɸAFǄ&^VFǐɬʿǧě/91m2m…*ZK_F˺̦
"yF˻˃B**"
Ɨȇ/ʬhJI-ǐC"ñː/ͽȔȰ̥/K^i)0Ʒñ-ͽȔǐC
 
 
 29 
 /˓ͦ-\NeiǐC(
B</˜ɵ)	BΈȦØʒ͏)0ñ
ͦ˓ͦ*
ȝƣĹȃɵ-0ŕĳh= /ͩɏͦ/¸˃0ΈȦØʒ͏-
Bƈȡ*(Ş˅C(
B"%(·ȦØ/K^i-
(ͽȔ*\N
ei*(ǐC(
"</FΈȦØʒ͏)ãɠ?*"Ļėş͝/ɤə/?-
ͽȔ*\Nei-̂ƍB˧ɷF CGh*(ï½¯ ƫʒ͏-̈́˃B**
,B /88cU"Ļė^Sh-ͽȔh˭ECBƎ*,%(
8
cUɬÕ-0^Sh/9ǐɬCB**,%(8
C0͑˲/˪÷*(̈́˃B^V-&
(<ęȟ)	Aę/ΈȦØʒ͏-
×ÙƇ/ɯ,BhF̈́˃BĻė-̛AƘBĥͱ)	B 
 )ȃf)0cUͬ/ïƙF˥*)+/?,˵Ƈ@h
F͑˲(<ͽȔhƷñ-˧ʆCB?-"ͽȔh^Sh
^VFĮ 4-5/?-͆ɰ(˧ʆB 
×ÙƇ/¹
ƪĺ@Ù-cU×ÙƇ/;
ƪĺFƔ@͆.(
*
)ΈȦØʒ͏-Bǐɬƪĺ-xKPgJFǄ"B*)ƞˬ,ƪĺF̉9
ĎA=B.@
	BC-?A3D ʒ͏-Bh/¸˃-͐E@
ƀ-ͽȔhƷñ-˧ʆCB 
 
 
Į 4-5 cUͬ/ïƙ-?B͆ɰ˧ʆ 
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4.5 ¢Üw¸  
4.5.1 ¢Üw  
 ȃʃʑ)͎ɲ"Ȱ̥f0ʧʶȣ/ŗˇͽȔȞ̲/˴ŦͽȔ/Ȱ̥-
?B˘ɲɵ,ʀ̐/ɞƘ*
Έ&/˴ɏ@̴ýFŗˇB";/ǟȄ)	BC
@/˴ɏ@/ŗˇFşɠB";3DCG /ŃƎIl\*ʧʶȣĶ UI C
-¬͛BȤ˕F2*&/ɬͦâ-ȞƲ"(Į 4-6)ʘˋ@/Ù˥ʃʑ[29]-Ȱ6©Ī
/Xgf)0Ȱ̥ŧ̔*,B 3Dh/ǠĿö(
B )ǟȄ˘»F2
*&/ Web z]-8*;?AƢ̼-Ȱ̥˴ŦF˥B?-̈́ư"C-
?Az]̾ʍ-?Bhb̉9̩9/Ɠ$ǲ͏Fɼŗˇ/èǥF͒.@
	
B8"ŗˇˋ˘@/˴Ŧ@ʀ̐FɲˮB*FǛǔB";ǟȄÝ»*(
CG h*ʧʶȣF͗˪̝ƪĺ0˻˃(
,
8"/ɬͦȞƲ0Ɣ̬BǙ
½Ʀ-͐B¢Ó˿ÂşͻF̟8(ǜ˝C"</)	B 
 
 ɬͦ03DtǙ½rnʧʶȣĶ UI/Έ&-ņíCB 
 83D t-0ͽȔh^Sh^VIbK-˧ʆ
CBΈDt)bedǙ½F˥*)Q/¸˃FŃǸB*Ē˕*,
BΈȦØʒ͏/ƅAFƭ@CB?-ʖȂ/ɬͦZK_-͐E@wL[ɬͦ
Ý»-˧ʆCB?-ş˩C(
B8"Ǚ½rn=ʧʶȣĶ UI /˓ͦ-<ǐ
ɬF˥*)ɬͦZK_Ȱ̥ɵŪ
bweiʖȂ)<3DCG/˴ŦF?Aņ
,ͮķ)˥*)B 
 Ȧ-Ǚ½rn@03DCGh/ŃƎ͈=gT^dQjFïƙ
B*)BǙ½rn/ UI 0ɺƭɵ,Ǚ½)B?-,B6ǢŔ-?
B˧˺FɅ@UvJQ,˧ɠFɦ
(½Ʋ" 
 ʧʶȣĶ UI 0Ȱ̥ŧ̔/hF̿ƽB";-¾ɦBʧʶȣ-0̿ƽː)	
BĢ Ͳ/IKXǐC(A C@FbexB*)Ȱ̥ŧ̔F̿4*)
B 
 
4.5.2 3D3:B}I  
 bedǙ½-?B 3Dt/Ǚ½ǧȹ0¦@/ʃʑ[19]Fĉˊ-˻ŞF˥%" 
 "#ȃf)0ΈDh/̿ƽæɢF˥Ļͦ,
";Ù˥ʃʑ)̿ƽ
æɢ-óAƍ(@C(
"Άɏ)/Ǚ½F«/æɢ-óAƍ(?AăʫýF˸B 
 ş˩C"ΈȦØʒ͏/QǙ½0®/?-˥**B 
 
ǃņˀŪ΋·ɏ)ud 
Ī̢΋ΆɏF^Kj 
ƃ˥ʍú΋ΈɏFęǲ-^Kj 
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Į 4-6 ɬͦȞƲ 
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,3D t®ń/·ȦØ)˧ɠC"̓è(Ǚ½rn?3ʧʶȣĶ UI)0̰
ƀ/·ȦØXgf*ęȟ/Ǚ½ǧȹ)ú½B?-ş˩"bexC"¸˃F
șç(Ǚ½ 3D t-ŧ(˥EC"</ĜFìǥB*)1 ɏ)/
Ǚ½F˫Ǡ/æɢ-óAƍ((
B
8"Ɣ̬BQieSUj)03D t/Q¸˃FxU
Ò)˘úɵ-ïƙ(
B"; 
h/Ī̢΋ΆɏF^Kj
/9bedǙ½*(ď¬@CBªʲ9*"
ş˩-0Three.js/ OrbitControlsT^Fɦ
(
B 
bedhqK^®ń/ PCʖȂʙ)fF͑˲"͝-0}L^Üõ-?A®
/?-ΈDt/Ǚ½F˥*)B 
ǃņˀŪ΋jeU  
Ī̢΋ŻjeU 
ƃ˥ʍú΋ĕjeU  
4.5.3 ®±b UIÑkÎÖy  
ŗˇˋ0ɬͦŻ-˻˃C"ʧʶȣĶ UI /IKXFbexB*)Ȱ̥ŧ
̔*,BhF̿ƽB·ʏ/ɤə̿ƽC"Ȯ͚)h̉9̩8C3D t
- 3D h̉9̩8CBʧʶȣĶ UI /Ǚ½-ơ(Ǚ½rn/IKX
?3e`]<ǸǦCBªʲ9*,%(
B(Į 4-7) 
 
Į 4-7 ʧʶȣĶ UI/̿ƽ-ơ"ú½ 
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 Ȱ̥ŧ̔Ά&<̿ƽC(
,
ëǿɛƮĮ 4-7(a)-	"B̿ƽC"IKX
0(b)/?-ʯ˞-,B/ɛƮ@<ΆʏF̿ƽB*)̴ý/̸ʎ8"
0ă,Bɤə/Ȱ̥*(ŃƎIl\F͑˲B*Ē˕*,B)-
̿ƽC(
BIKXF<Ƈbex"Ļė0 /ʏ/̿ƽ˶͗CB8"
2ʏ̿ƽC"ɛƮ) 3ʏɹF̿ƽ"Ļė0Ù-̿ƽC(
" 2ʏǧ/̿ƽ
˶͗CB 
 ŗˇˋ̿ ƽ"·ʏ/͐ÄƦFˊ,@͑˲)B?-·ʏʈÙœŘ
/͐Ä-	BĻė0̚ʧʶʈÙ-œŘ/͐Ä-,
Ļė-0ͤʧʶ/˞F¾%(
B
8"·ʏ/͐ÄƦF?Aǭʄ-B";-(c))0 2ʏF&,ʧʶȣ/Ne]-˞¬
F(d))0 2ʏF&,ɏʻF˧ʆ" 
 
4.5.4 em17B&;@Q  
 CG h/ŃƎIl\/ïƙ0Ǚ½rn@˥</*BŃƎIl
\-͐EBǙ½0®/ 3ʞƶ@˥*)B 
 
ŃƎ͈/`ei{b΋IKXFbexB*)3DCG h/ŃƎ͈
`eiCIKX-˧ʆC"ʏ/ͽȔF͑˲)B  
ŃƎ͈/̌ǡ^Kc΋ŗˇˋ±Ƭ-ŃƎ͈F̌ǡ)BŃƎIl\
/ãɤ{b ON -,%(
"Ļė0Il\/ŃƎȮ͚-ơ
(˘úɵ-ú 
ŃƎIl\/ãɤ{b΋ON -B*ŃƎIl\ʏ A
 ʏ B  ʏ A  … /?-xş˥CBOFF-B*Il\
ÐȧB 
 
4.5.5 ÛÄ~|¸  
4.5.5.1 !7<0<,"@$  
 ©Ī̿ƽ"ͱȄ/Ģ Ͳ0Ihq\L^(»͌ʩ 15cm)*T](»͌ʩ 15m)
*
%"?-»͌-ņ,ż	BZK_ż/ņ
 CGh)ŃƎIl\
Fãɤ"Ļėãɤ/ǻ-h/ņņŃE%(
**,B /
͝hQ/Ȏ@09ç(8%"AhŪ,A(ˮ,,
%(8%"AB*¢ƫCB 
  )ZK_/ɯ,BhFȰ̥B͝/͑˲ǛǔȤ˕*(ΈȦØʒ͏-
BQ/ú½jF·ʏͲɦƬ"(Į 4-8) 
  
 2*&0̰ƀ/Q*ęȟ/ú½FBo}j(Į 4-8(a)))	B 
 o}j)0QFŗˇˋ˘ɨ-ú*)";˘ɨƇ/;
˴
Ŧ=ɚŞ/ĻƶF?Ãʰ-ˮB*)B 
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8"3ȦØʒ͏)0̈́˃C"Pw]MTi®ń-ZK_ƭFƻǓB";/Ȱ̥
ŧ̔ŕĳ,
^ V/˻˃0(
BȰ̥B·ʏ/ņFȰ6B͝-0
Q/¸˃FįŞ"ɛƮ)ŃƎIl\F͑˲Bƞˬ	B*ˊ@CB 
<2*&h/ņ-ơ(˘úɵ-Q/¸˃FïƙBieS
Uj(Į 4-8(b)))	B 
$@/j)0ŃƎIl\/Ȯ͚-ȷ%(Q/¸˃Fú*)
hƀ-ɬͦâ-č8B?-,%(
BɚŞ/ͩɏ-ɿɹ(ŃƎIl\
Fãɤ"Ļė /ͩɏǐɬCBɬͦ¸˃/ʍúo}j-Ȱ6ņƁ
-ū,,B"%(h/ZK_ż-͐E@Ǝɛ/Ȱ̥˥
=,B*
¢ƫCB
ieSUj0ņ/ C7+̺E,
ʏFȰ̥"Ļė)<ǽø)	B*
ˊ@CB

Į 4-8 Qj
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4.5.5.2 .#(+9×»S  
ͽȔȞ̲/ß̰ɏ=żFǭʄ-B";-gT^d/éAǺȤ˕Fş˩"g
T^d/̈́˞ǧȹ0˺/·ʏͲɦƬC(
B(Į 4-9)gT^d/éAǺ
{bFƿ"3-·ʏͲ/̈́˞ǧȹéAǺEB?-,%(
B 
 
 
Į 4-9 ·ʏͲ/̈́˞ǧȹ 
 
Ά&0Ɨȇ/ǟȄ-"%(ͽȔ/̓¸*-̈́˞F˥ǧȹ)	B(Į 4-9(a))
si)̈ǭ"ĻėͽȔFˑɩͽñ˗˗ƷȓͽƷ-è C!C-í
/̈́˞FóAƍ((
B
<&0̿ƽ(
B 2ʏ/ß̰ɏ=ż-ɿɹ(̈́˞F˥ǧȹ)	B 
si*L}/Ȱ̥F¿-ǆB*Į 4-9(b)/ɴ
̓è0si*L}+$@-<	B
ͽͤ̈́˞C(
B̓è0si-0	BL}-0ɐ
ͽȲ˞-̈́˞C(

B̓è0L}-0	Bsi-0ɐ
ͽ*,B̈́˞-0ʧʶȣĶ UI =Ǚ½r
n/e`]*ęȟ-̿ƽ"·ʏ/͐ÄƦFˊ,@͑˲)B?·ʏ
ʈÙœŘ/͐Ä-	BĻė0̚ʧʶʈÙ-œŘ/͐Ä-,
Ļė-0ͤʧʶ/˞
F¾%(
B 
/gT^dF̼ɦ(ŃƎIl\FãɤB*)̈́ ˞C"ͽɠC
"AɁ"AB*ţǮ-èB";ͽȔ/Ȟ̲-͐Bɺƭɵ,ƎƮżɯ/ƻǓ
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-ƒʓ&*ˊ@CB  
 /·ʏ/ß̰ɏ=ż-ɿɹ"̈́˞ǧȹ)0Ȱ̥ŧ̔*(̿ƽC"·ʏͲ-ơ
(gT^dFéAǺBƞˬ	Bȃf)0Ȱ̥ŧ̔- 7ʏ/hF̿ƽ
(
B";7C2 = 21̰A/gT^dɦƬC(
B 

4.6 }IrÚEMÊLhß  
 ͎ɲ-ï½"xibKxFņŗ͖ɤ 4¨-ˮǙ½Ʀ-͐BƬˮF˘ɨ-
̬6(<@%" 
  /ʴȌbedhqK^Fɦ
"ΈȦØʒ͏/Ǚ½˘»0ĥͱ,ˇƘ)B*/Ƭ
ˮƘ@C"bedhqK^-?BΈȦØʒ͏/Ǚ½08#˜ɵ),ΈDCG F
¾%"Wʙ/IxV\)<Ǚ½/̣ï͕C(
B*Ņ

Ǚ½ǧȹȰ̥ɵăʫ)	AbedhqK^) 2ȦØXgfFƹú½-·̰%(

Bɏ@<Ĺȃɵ,Ǚ½/ˇƘ-ĥͱ0,
*9@CB 
  /ǧ)Q/Ī̢=_/̛ɏ*,BȻ˰ɏEA-Ǚ½-*8+

ɤ(8*E%" 
 ɚ-Ī̢Ǚ½-&
(ɬͦƬĮ,
ǧě5ú½B*@ΈDͅ
/Ʊƣ
	B*ʆģC"Ņ/ΈDIxV\)0ΈȦØʒ͏/Ǚ½-BĬ
͢FǊ͗B";ñ̬/*AǙ½ï͕C(
BQ˘»/;ŃǸĒ
*,%(
BĻė=QFĪ̢B­EA-ΈDhFĪ̢B?,Ǚ½
˻ŞC(
B¢Óşͻ)<QFĪ̢Bú½FΈDhFĪ̢Bú
½)	B*̅̐(8%"";-Ƥ%"̰A-XgfFú*),
%"*ˊ@CB 

4.7 eÔW¸  
 ¢ÓşͻF̟8Q/Ȼ˰ɏFbweiʖȂɬͦ/Ɲ@Xgfĕ
Ò/ 3Dt/9˧ʆC(
B̓è/Ɲ-˻Ş,"8"/Ȼ˰ɏ0
_/̛ɏ*,B*@Ȼ˰ɏ/¸˃FÿŔ)ǐɬB**"Į 4-60ǜ
˝Ɣ/ɛƮ)	B 
 Ȼ˰ɏ/ǐɬ-0ΈD ͅ
F͒ɜ
<	BȻ˰ɏ/ǐɬ¸˃FŃǸB*)
Ī̢Ǚ½/̣ǭʄ-,A_/Ɲɏ<ìí=,%"*ˊ@CB 
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­5«ÊLhß  
 
 ǑȕƷȹ*(͎ɲ"IbK CGͽȔȰ̥f-&
(˿ÂşͻF
˥%" 
 
5.1 hß¥¤  
 ˿Âşͻ/ɹɵ0®/Έ&)	B 
 
1) ǑȕƷȹ-?Aɲˮɵŗˇ/ǛǔĒ˕ 
 ǑȕƷȹ)	Bh]bǟȄIbK CGͽȔȰ̥f/͑˲ŗˇˋ
˘@˕úɵ-ʀ̐FɲˮɞƘBɲˮɵŗˇ-&,B/Fşͻ-?%
(ș˾B8"CGh*ʧʶȣF͗˪̝ƪĺFĝ8,
ǑȕƷȹ@ŗˇˋ
0+/?,âţ/ɲˮF˥*)B/F̌ȑB 
 
2) ǑȕƷȹ*ƗȇƷȹ-?Bŗˇ/Ȱ̥ 
 3DCG = /ŃƎIl\Fɦ
"Ǧ",ǟȄ/˧ɠǧȹFɦ
"ŗˇ*
Ɨȇ/ʬhJI/ǟȄFɦ
"ŗˇFȰ̥Bęƪĺ͈FǄ&ǟȄ/˧ɠǧȹ
h]bǟȄɚǽ/Ǧ",˧ɠ*ƗȇĶ/˧ɠ*)ɯ,%(
BĻė 
/̺
ŗˇˋ5/ʀ̐/³̹-+/ʎƇƑͨFB/FǌB*ɹɵ/&
)	B 
 
3) ǑȕƷȹ/ą̔Ǚ½Ʀ5/˿Â 
 ǑȕƷȹ/ɲŮĒ˕Ʀ=ǜħɏFǌB";-ą̔Ǚ½Ʀ-͐B˿ÂF˥ 
 
5.2 hß  
5.2.1 ¾ß´  
 şͻ)0Ȱ̥fFɦ
"ŗˇ-?AŗˇˋǦ",ʀ̐F˘@/˴Ŧ-?%(
ɲˮB*)BFʄ;Bɏ-	B"%(ņŗ®/ǟ˒Ȥ͐-
(
ɤəŗ=˶òŗ-͐BŨ͍ʀ̐FŗG#ʳͻ/,
¨Fşͻ/ŧ̔*" 
 şͻ-ĉö"˨ͻˋ021Ȫ@ 27Ȫ8)/ɫƦ 11ĚŌƦ 9Ě/˸ 20Ě)	B
;ȒɤəFŰÉ(
"˨ͻˋ 12 Ě;ȒɤəFŰÉ(@ɤəè͇/ŗˇ0
ŗɢʌ8)*,%(
B˨ͻˋ 8Ě*,%(
B 
 
5.2.2 hßx  
 şͻ0˨ͻˋF A* B/·Ux-è(˥%"şͻ/ƷͬF®-ʆ 
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1. £ñʀ̐-͐B£ñIVi 
(A/9) ǑȕƷȹ/Ǚ½̈ǭǙ½ʽˇ 
2. (A)ǑȕƷȹ / (B)ƗȇƷȹ -?BǟȄ/͑˲ (7è͏) 
3. ǟȄâţ-͐Bg^i 
(B/9) ǑȕƷȹ/Ǚ½̈ǭǙ½ʽˇ 
4. ǑȕƷȹ/˘ɨ͑˲ ?3ɲˮɵŗˇ-͐B˘ɨ˺̬IVi 
5. ǑȕƷȹ/ą̔Ǚ½Ʀ-͐BIViƭƫ 
 
 ƷͬΆ/£ñIVi)0-˨ͻˋ/£ñʀ̐-&
(IViF˥%(

B˨ͻˋɤəè͇-ŧBŨ͍ʀ̐Fǽ(
,
*Fʄ;" 
 
  /ƔUx A-ŧ(0iPad miniFɦ
"ǑȕƷȹ/Ǚ½̈ǭ?3Ǚ
½ʽˇF˥%"Ux B-ŧBǑȕƷȹ/̈ǭʽˇ0ǑȕƷȹFşͻ-¾
ɦBƷͬ 4 /ñ)˥ECB/ǲ¾ɦCBʽˇɦ/ Web z]0ǑȕƷȹ
-ĝ8CB CGhIKXʧʶȣFɯ,Bhb-˃ǒ"z])	B
ʽˇ/͝-̉9̩8CBͱȄ-0ɤə-͐Bʀ̐/ˇƘ-żɤ,
?-
ɡ»/?,ǀ̔ɵ,Ǝɛ/hF¾%(˥%"şͻ-ǑȕƷȹ/ʽˇF˥
bK~Uɯ,%(
BƷͬ 2/ŗˇ*Ʒͬ 3/g^i-Ƒͨ0ɐ
*ˊ@
CB 
 
 Ʒͬ 2/ǲ͏ï͕F˻"ǟȄ/͑˲)0ǑȕƷȹ-?BǟȄF͑˲BU
x(A)*ƗȇƷȹ-?BǟȄF͑˲BUx(B))ŗˇ-¾ɦBǟȄɯ,
%(
BƗȇƷȹ)	BʬhJI/ǟȄ0ǑȕƷȹ@̉9ĎB*/)B
ñː/ͽȔȞ̲ɤə»/ņʧʶȣ/ƪĺ*ęʙ/</FȞƲ",
)<ñː/ͽȔȞ̲F³B";/ʬǟȄ0ǟʌǹ-Ǐ̦C(
Bñː/
ͽȔȰ̥-,@%(ȞƲF˥%"ǟȄ/âţ-żɤ,
?-ƗȇƷȹ/
ȞƲ-0ǑȕƷȹ)¾ɦ(
B CGhFĹ-ï½"ɬÕFɦ
" 
 ï͕ǲ͏0ǑȕƷȹ*ƗȇƷȹ/âţF͑˲B";-ÿè,ǲ͏)	B*ˊ
@CB 7è͏F˻Ş(
B 
 
 Ux-?%(ɯ,BǟȄF͑˲"ƔƷͬ 3)0˨ͻˋ-ŧ(ǟȄ-͐
Bg^iFçͱ"g^i/çͱâţ-0ȃȇ/̴ýŗˇ)Ƿ˺Bƞˬ/,

ʀ̐<ĝ8C(
BǑȕƷȹ*ƗȇƷȹ/˧ɠ/̺
ʀ̐/Şɿ-+/ʎƇ
ƑͨFB/Fʄ;B";-şǨ(
B 
 
 g^i/Ɣ-Ux B-/9ǑȕƷȹ/Ǚ½̈ǭ*ʽˇF˥ 
 
 @/Ʒͬ0Ux-͐E@ęȟ)	B 
 ƷͬΉ)0˨ͻˋ-ǑȕƷȹFǲ͏ï͕-˘ɨ-͑˲(<@
ėE(
ǟȄ/͑˲-?%(Ǧ"-ʀ%"*ǎŦ"*ɱĥ-Ƥ%"*Fĥ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˘ɨ˺̬/IViFşǨ"/˘ɨ˺̬IVi0ǑȕƷȹ/ɲˮɵ
ŗˇ-ŧB̼ƦFʄ;B";-˥%(
B 
 
 ƷͬΊ)0ǻƔ-ǑȕƷȹ-͐Bą̔Ǚ½Ʀ=ƭƫFĥIViFşǨ
"IViͫɹ0̓F͗ΊȮ͚˿Â*,%(
B 
 
 
5.3 hß°  
5.3.1 PiÚ.(0  
 Ʒͬ 3)˥%"ǟȄâţ-͐Bg^iʴȌ-&
(̬6BǑȕƷȹ/͑˲Ɣ-g^
i-Īʜ"Ux A /Ȩʜɟ*ƗȇƷȹ/͑˲Ɣ-Īʜ"Ux B /Ȩʜɟ
*/͏)Ò tșŞF˥%"˻ĥ*/Ȩʜɟ?3 pÎF˧ 5-1-ʆŪĥ˻
˃C(
B Q8 * Q9 -͐(0˻ĥÝ»/Ȩʜɟ*Ūĥ*/ȨʜɟFí̯˺̦
" 
 Ux A*Ux B·ˋ/Ȩʜɟ-07*G+ż0ˮ@C,%"Q6/ͽ
ȔɬÕ(nX)@/ɤəFɚŞB˻ĥ/9ǑȕƷȹ-×¸Ôě(p<0.1)ˮ@C" 
 
 
˧ 5.1 g^i/ʴȌ(*:p<0.1) 
 
 
aqtlC2B2 aqtlD2B2
E9 ibHkgH^hH_mV.0VXJ @8 ?8 87=A
E: uV!- ;8 98 87;<
E; ]fsjcr_eHb_npH`doH_mV%&" A8 988 87;<
E< 1MY	I!V- >8 >8 9788
E= ^hT,
#U+I!V- >8 ?8 87?;
E> 1"4ib5LZV! ;8 8 878@ 6
E? QN"P\S1"4`do5V- :8 :8 9788
E@ 1UKO[WRV'4>5 A= A9 87>@
G_m @8 A8 87=A
G`do 988 988 9788
Gb_np A8 A8 9788
G]fsjcr_e 988 A8 87;<
G^h 988 A8 87;<
Gib 988 A8 87;<
EA kgT*QS1V/4;5 ;> ;> 9788
G*)vb_np ?8 ?8 9788
G*)v_m 8 8 9788
G*)v`do <8 <8 9788
$ 435
( F
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5.3.2 £Â¤f²Ú¹¡ÈÓ@%B0  
 ˨ͻˋǟȄF˘ɨ-͑˲(
Bǻ-Īʜ"˘ ɨ˺̬IVi/ʴȌ-&

(®-˺ 
 /˘ɨ˺̬IVi0ǟȄ/͑˲-?%(˨ͻˋ˘@ʀ̐FɞƘBɲˮ
ɵŗˇĒ˕)	%"+Fʄ;Bɹɵ)˥EC(
B 
 ̙ĥͫɹ0 
 
1. ǟȄ/͑˲@Ǧ"-ʀ%"*ȱ'
"* 
2. ǟȄ/͑˲@ǎŦ)B* 
3. ǟȄ/͑˲@ɱĥ-Ƥ%"* 
 
/ 3ɏ)	BĪʜ0͑˲-̙ĥ-̂ƍBˊ	%"Ļė/9˥ECB 
 
 ̙ĥͫɹ*/ĪʜF8-èͲ®-˺̦B 
 Ux A(ǑȕƷȹ)*Ux B(ƗȇƷȹ)ˋ-Ʒͬ 4 )ęȟ/IViFş
Ǩ(
BUx B/ĪʜʴȌ0Ʒͬ 2/Ȯ͚)ƗȇƷȹ-?%(ŗˇ"®ń
)Ǧ"-ˊ"âţ/˺̦*,BĪʜˋůBUx*ęȟ/ĪʜF"¨Ǡ
FėE(˺̦B 
 
 
1. ǟȄ/͑˲@Ǧ"-ʀ%"*ȱ'
"* 
 
< ͱȄ*(̿ƽ"ɤəÝ»-͐Bâţ > 
ɤə/ņ0ʏ-?%(ņɯ,B(A΋1Ě) 
ͽȔ/ZK_ȰE%"(B΋1Ě) 
ɤə-?%(	Bͽ*,
ͽŕĳB(A΋2Ě) 
ͽȔ/ȞƲ0·̰%(A«/ɤə*ŧơ͐Ä	B(A΋3Ě, B΋1Ě)  
7ʏ/Ģ Ͳ)0ǅ/ŃýƬńȞ̲-ņ,ż,
(A΋1Ě, B΋1Ě)  
ɤə-?%(˳ǅ/ǽɐ=Ȟ̲-0ņ,ż	B(B΋2Ě)  
˗ /úǧ-?%(ˑɩͽ/ƎŃEB(B΋1Ě)  
s=ˉFǄ&ɤə/ñ˗̓è0Ή̝ȩ˥/ɤə-Ȱ6(.Cū,

(B΋1Ě) 
 
 < ʧʶȣFĉˊ-"*ˊ@CBâţ > 
ͽȔ/Ǝɛ0̴ý/̸ʎ)Ńý(
B(A΋1Ě)  
̴ ý/̸ʎ)̮ýBͽ	B(A΋1Ě) 
ʧʶȣ̪
*CBɤə0ñː/ͽȔ-ņ,ż,
(A΋1Ě, B΋1Ě) 
ęĢ Ͳ)<̴ýŗɵ-̪
ʏ*̻
ʏ	B(A΋1Ě) 
Ģ Ͳ/ʈÙ@̴ýB̸ʎ)si-0ŭɐ,%"(B΋2Ě)  
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+/?-Ģ Ͳ̴ý"/FʀB*)"(A΋1Ě) 
T]L}KmnX0?A̪
͐Ä-	AƬń#%"(A΋1Ě) 
nX@L}=Kmȿɤ(
B(A΋1Ě) 
 
 < ʏ/Ȱ̥-?Bâţ > 
Ȱ̥"͝ǧ-,
ͽ?E%"(B΋1Ě)  
si*Ģ Ͳ/ʈÙ*)˗FȞƲBrf0ŃE@,
(A΋3Ě, B΋1Ě)  
sinXKm-0͐ʠ̓è-Ū,ͽ	B(B΋2Ě) 
nX*KmFȰ̥B*ͽȔ/Ȟ̲-7*G+żˮ@C,
(B΋3Ě) 
nX*Km0·(
BƛŎ-ͽȔ/ň=˵Ƈɯ,%(
B(A΋1Ě)  
nX*Km)0ˑɩͽ/˵Ƈ-
4G̺
	B(B΋1Ě) 
L}*Km/ńˮ0·(
BͽȔ/Ȟ̲0ņɯ,%(
B(B΋2Ě)  
XL*T])0ǅ/Ǡ-̺
	B(B΋1Ě)  
XL/ˆ*T]/s0·(
B?-ƭBXL/ͽȔ0T]
?A<si-̪
(A1) 
 
 < ɚŞ/ʏ-ɿɹ"âţ > 
XL/ͽȔȞƲ07*G+si,+*ę)	B(A΋3Ě, B΋2Ě) 
L}-0Ʒ-	"B̓è/ͽǅΆȃ,
(B΋4Ě) 
L}0Ʒ-	"B̓è«*Ȱ̥(͌
(B΋1Ě)  
T]/sâ̓-<˗-	"B̓è	B(A΋1Ě)  
T]/s0Ȟ̲ɵ-0si,+*ę)	B(A΋2Ě, B΋2Ě) 
T]0«/ɤə*Ȱ6(ǅͽ/ǠŅ
(A΋1Ě, B΋4Ě)  
 
 
2. ǟȄ/͑˲@ǎŦ)B* 
 
 < ǟȄ)Ǒʆ"ɤə-͐Bâţ > 
Km0̴ý/̸ʎ)͐ʠ̓è-Ū,ͽFǄ&?-,%"/0»͌ņ
,B";-ƞˬ#%"@)0,
(A΋1Ě) 
L}̴ý/̸ʎ)ǅ/ǠFɅ@"/0Ʒ),-FBƞˬɐ,%"
@)0,
(A΋1Ě) 
L}/̝Ù0ǅ%&
"</)0,
(A΋1Ě) 
 
 < ɤə/èͲ-͐Bâţ > 
·"Őü)ȩ
(
B 4 ̝ȩ˥/úə0nXT]/Ux-ůB/)
0,
(A΋1Ě) 
̝̮ý"T]0ɠĳɤ(
B 6 ʏ/)<?A͡C"Ux-ů
B/)0,
(B΋1Ě) 
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< ɤə/ͽȔȞ̲-͐Bâţ > 
+/Ģ Ͳ<ńˮ-ņ,ż	%(<·̰%"ͽȔȞ̲F(
B/)0
,
(A΋1Ě) 
Ģ Ͳ/ʈÙ*ɠĳɤ(
Bɤə*/͏-0ß̰ɏȭ%(
B(A΋1Ě) 
ʧʶȣ)̪
͐Ä/ʏ0ͽȔ/Ȟ̲<·(
B/)0,
(B΋1Ě)  
«/΀Ͳ<XL*-"ͽȔFǄ%(
B/)0,
(A΋1Ě) 
Km*nX/ͽȔ·(
B*
*0KP=i<ę?,ͽȔ,
/)0,
(B΋1Ě) 
 
 < ͽȔ/ɲ̹=̮ý-͐Bâţ > 
Ʒ-	"B̓è-ņ,õBɤə0ǅ/Ǡū,
/)0,
(B΋1
Ě) 
ñːF¾ɦ(ȩɤə0ǅ/̓èņɲ̹B/)0,
(A΋1Ě) 
ɤə/ú-"%(ƞˬ,ͽɲ̹ƞˬ,ͽ̮ýB/)0,

(B΋2Ě) 
Ή̝ȩ˥&ɖÙʓ$/ɤə0ñ˗/˗-&,B̓èɲ̹B/)0,

(B΋1Ě) 
 
 
3. ǟȄ/͑˲@ɱĥ-Ƥ%"* 
 
 < ͽȔȞ̲-͐Bâţ > 
̴ý/̸ʎ),ͽȔ/Ńý̛"/(A΋2Ě) 
ͽȔ-ņ,ż9@CB/0Ʒ/Ù#)ˑ-̪
̓è-7*G+Ńý,

/0,(A΋1Ě)  
,XL/˗0ˉ*
Ǝ-ŐF"/(A΋1Ě) 
Km*nX/Ʒͷ/ͽ(Ʒȓͽ)-0,ƛŎ,̺
	B/(B΋1Ě) 
,L}0ǅ/ǠɅA2';FǄ&?-,%"/(A΋3Ě, B΋1Ě) 
L}/ǅ0,Άȃ/9ň,%"/(A΋1Ě, B΋1Ě) 
,T]/˳ǅ̓èɐ,%"/(A΋2Ě)  
 
 <  /« > 
,T]08)ņ̴ý"/(A΋1Ě) 
ˑ/ͽ0˔»-+/?-&,B/#D(B΋1Ě) 
ɤə/ʏ-?%(ʚˏ<ɯ,%(
B/#D(B΋1Ě) 
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5.3.3 ZÎA}IrÚ@%B0Aut  
 ƷͬΊ)˥%"ǑȕƷȹ/ą̔Ǚ½Ʀ-͐BIVi-?B˿ÂʴȌ*şͻ
=ǑȕƷȹ-ŧ(Ť@C"ƭƫ-&
(̬6B 
 
 ǑȕƷȹ/ą̔˿ÂƦ-͐BIVi0ΊȮ͚˿Â-?B̙ĥ*«-̭ö
"ǧ?
*ƤȤ˕Fĥ˘ɨ˺̬ͫɹ@Ʋ%(
B 
 ΊȮ͚˿Â/˿Âɏ05ɏ΋ņŃɈ̝ ~ 1ɏ:ņŃɈ̝*(¬@C(
B̙ĥ
ͫɹ*/ƃĴ˿Âɏ*ȡɊÏżF˧ 5-2-˺̦B 
 
 
˧ 5.2 5Ȯ͚˿Â-?BIViʴȌ 
 
 
 ˘ɨ˺̬ͫɹ)	B«-̭ö"ǧ?
*ƤȤ˕-&
(/Īʜ0®/̰
A)	B˫Ǡ¨@Īʜ/	%"ͫɹ0 /¨ǠFėE(˺̦" 
 
 < ŃƎIl\/ãɤ-͐BĪʜ > 
ŃƎIl\/^uǰʠ (4Ě) 
ŃƎIl\FX}&͑˲BȤ˕ 
 
=& !%
R {E:gkuk^g`mhtgjb UOXV QOUU
S pE:ovx^;,n9&bw/>{wztgjb UOSV QOXS
T T\[]pL@NKP5NK0Mq2lgjb UOQV QOYT
U T\[]pq.,o8aemcldtgjb UOTV QOWX
V +Gp${(<iyemq2lgjb UOSV QOZX
W KIp#Aq2oldtgjb UORQ QOXS
X K)'pdfp#Aq2oldtgjb UOUQ QOZU
Y KIpB&pq^2oldtgjb UOQQ QOZX
Z KIppq^2oldtgjb TOZV RORQ
RQ K)'p }|~q^S1pT\[]{#AiyFp6onxtgjb UOSQ ROQR
RR K34"q^#Aiy1{CiyFp6onxtgjb UOUV QOYZ
RS K34"q^S1pT\[]{#AiyFp6onxtgjb UOQV ROQV
RT KpE:ovx^)'sp7	DcJtxtgjb UOTQ QOVX
RU KepvanT\[]{*gjc_zr^*gj`mhtib UOYQ QOUR
?
H-
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 < 3Dt/QǙ½-͐BĪʜ > 
˰ɏ/`eiȤ˕(3Ě)  
o}j/Ȼ˰ɏFh/Ɲ-˘úɵ-˻ŞBȤ˕ 
ieSUj¾ɦ/_Ȥ˕(2Ě)  
Ȼɹ"±Ƭ/ʞƶ-ŧBieSUȤ˕(5Ě) 
 
 < ˧ʆ=Ǚ½Ʀ-͐BĪʜ > 
ΈȦØʒ͏â/ɚŞ/̣(¿1ʿǧě)FEA=˧ʆBȤ˕ 
^Kc/ǃņ˧ʆ(2Ě) 
ΈDt/Ǚ½*^Kc/ęǲǙ½ 
îƷ-?B UI˧ʆ/ŃǸ 
 
 < ˪̝ƪĺ-͐BĪʜ > 
»͌-͐B̃ʰ,ƪĺ(ş͝/ǠÎ,+)/˺̦ 
ͽȔȞ̲/ż-͐B˶̈=̈ǭǢ(2Ě) 
̴ý-͐B˶̈=̈ǭǢ 
΁ŁFãɤBȤ˕ 
Ėɤə/˗/Ēúʡĭ,+ʄ̅)BȤ˕ 
 
 
 şͻ=ǑȕƷȹ-ŧ(Ť@C"ƭƫ=ˬǾ0®/̰A)	B 
 
 < ǑȕƷȹ/âţ-͐Bâţ > 
ͦɴ%"Ȝ%"(4Ě) 
Ȝĩ/h/̺
,+<C)EB*ͦɴ
,*Ƥ 
Ū
œ,+-¾%(<@*˛ğFǄ%(<@B/0,
*Ƥ 
T]=XL-<Ʒ	B*ʀAƭƝ" 
ͽȔ/ŃýF̭*)̴ý/èͲEA=,B*Ƥ/)

ǟȄ#
*Ƥ 
·ʏͲFȰ6B*)̺
Fˮ&=
Il\*(ú*
)ùƌŒ
)<*%&=ą̔-ȭA=
*Ƥ%" 
+/?-̴ý"/èAͦɴ%"ʧʶȣ*ėE(9B*̪
ú
ə̻
úə)ͽȔ-ż	A˛ğɂ%"˘ɒ*+/?,ͽȔF(

B/+/?-̴ý"/ʀB*)" 
 
 < Ȥ˕-͐Bƭƫ=ˬǾ > 
ieSUȤ˕Ãî#%" 
ͽȔ˞¬C(
(ņŃèA=%" 
,,ɜ%"ĻƶF9B/ņŃ#%" 
<%*ņ,ɬͦ)ˮ"%"(2Ě)  
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­6«³j  
 
6.1 £Â¤f²~|  
À^¤Ãf²
 ɲˮɵŗˇ-͐B˘ɨ˺̬IVi)07*G+/ŗˇˋǟȄ(ǑȕƷȹ)/
͑˲@Ǧ"-ʀ%"*ȱ'
"*FĪʜ(
B7ǑȕƷȹ-ĝ8C,

âţ-͐BǎŦ=?AɲŮɵ,ŗˇ-&,Bȟ,ɱĥŤ@C" 
 
 ŗˇˋɲˮɵŗˇF˥%"ʴȌ)	B*ˮ,*)BǦ"-ʀ%"*ȱ
'
"*/Īʜ-0įǽ/ͽȔȞ̲=ZK_-͐Bâţ/9),˫Ǡ/ʏF
Ȱ̥(
*-?%(Ƙ@C"ɲˮ˺̦C(
B C@0ʏ/Ͳ·Ʀǣ
Ʀ(ͽȔȞ̲/ß̰ɏ=ŧơ͐Ä)=ŅȟƦ(Ȱ̥"͝/Ȟ̲/ż)/ɢ˶-&,Bʀ̐
)	B 
 8"ʧʶȣFĉˊ-"*ˊ@CBâţ)0ʏ/͐ÄƦ(ʧʶɵ-ˮ(̪
̻

)Fĉɓ,@ͽȔȞ̲/Ȱ̥F˥*)"*̉9ĎCBă,BͽȔ
Ȟ̲/˴Ŧ/9)0Ƙ͢
*ˊ@CB̴ý=̮ý/̸ʎ=ͽȔȞ̲*ʧʶȣ/
̳͐Ʀ-͐Bʀ̐Fŗˇˋ˘@ȱ'*(ƘB*)"ʧʶȣĶ UI -
?Bh̿ƽFĎAÜC"*)ͽȔȞ̲/Ńý*̴ýFʴ3&"ŗˇĒ˕-,
%"*ˊ@CB 
 ®?Aŗˇˋ0ǑȕƷȹ-?Aɤə/̴ýFĵɺɵÒͦ(ǲ͏ȦØ-B̼ơ
ɵŃý)*ȲƃɵÒͦ(ʒ͏ȦØ-BŅȟý)/ˋ@ǇB*Ē˕)	B*ˊ
@CB 
 
 ŗˇˋ=͑˲-?AǑȕƷȹ)Ǒʆ"ƪĺ®/£ȏ-͐BǎŦ<˥*
)" /âţ0ǟȄ)ʆ"ɤə/ͽȔ, /Ȟ̲F*%(
B/*

%"</=ǟȄ)ʆC"®ń/ɤə/ͽȔȞ̲F¢ƫ"</ɤə/èͲ=
ͽȔȞ̲/ɲ̹̮ý-͐B</8)ŅŲ-ɆB 
 ǟȄ)ʆC"®ń/ɤə®ń/ͽȔȞ̲F¢ƫ"</-0ńˮ/ż-͐E@
Ģ Ͳ/ͽȔȞ̲0·̰%(
Bʧʶɵ-̪
͐Ä/ʏ0ͽȔȞ̲<·(
BK
m*nX/ͽȔ·(
B*
*0KP=i<ę?,ͽȔ)	B*

%"?-ş͝-Ȩ
ʀ̐FǎŦ-?%(ũç(
B</<Ņ
 
 8"̴ý=̮ýɤə/ɤȾȟƊ-Ɨ%(̛(
B*
âţ<Ȩ
ʀ̐
FǎŦ)"ʴȌ)	BǑȕƷȹ/y^*"ǟʌǹ-Ǐ̦C"ǟȄñː/ͽȔ
Ȱ̥ɹɵ*(
"ɻęĩŝ/ŅȟƦͲ·Ʀɤə/ɤȾȟƊ-Ɨ%(ɤ8C"
*-͐BŗˇǑȕƷȹ)<Ē˕)	B*ʆC" 
 
 ǟȄ/͑˲-?Aƭ"ɱĥ-0ͽȔȞ̲/Ńý,̛"/-͐Bâţ
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/7-ʚˏ=͐ʠ/ŗˇ-&,BâţŤ@C" 
 ŗˇˋǟȄ/âţF̜"ɱĥFǑȕƷȹ/͑˲@ƾ*?AɲŮɵ,ŗ
ˇ5/ŋȤ-,AB*ˊ@CB 
 
 ǧ)̓/Īʜ-0nX@L}=Kmȿɤ"*
%"ʧʶȣḞ%(ɢ
˶(8%"¿=«/΀Ͳ<XL*·"ͽȔ,/)0,
*
%"èͲ-
ŧḂ˶(XL0΀Ͳ)0,Ģ Ͳ)	B)9@C" 
 ŗˇˋ˘@/ɲˮFǛǔB*ȃʃʑ/.@
)	B";ǑȕƷȹ)0˶̈ɵ,
˪̝ƪĺFǑʆ(
,
óė*(0ū,
<//ŗˇ-
(˺/?
,͏̺%"ʀ̐FƘ(8ŗˇˋŕĳB*<E%"ǑȕƷȹ-?B˘ɲɵ,
ŗˇ//$-í̯˶̈/Ȥ²F˻B,+Ȩ
ʀ̐F³Bˊưƞˬ)	B*ˊ
@CB 
 
 ®?AǑȕƷȹ/͑˲-?%(ŗˇˋ0˫ėɵ,˰ɏ@ɤə=̴ý-͐B
ɲˮɵŗˇF˥*)B*ˊ@CB /âţ0˫Ǡ/˰ɏ@̴ýFǇ"
ʧʶȣ*ͽȔȞ̲/͐ÄƦ=̴ý-?Aɻęĩŝ/ŅȟƦͲ·Ʀɤ8C"*
FĝG)A̴ý/ǟǉÂÎ*(ǆ@C"̴ý/ĵɺɵÒͦ*ȲƃɵÒͦ/ŗ
ˇ-&,%(
B 
 
3DCG¸X¤Åj  
 ˘ɨ˺̬IVi/ĪʜʴȌ@0IbK CGFɦ
"ǟȄ/ɚƜȾ
C"*ˊ@CBĪʜŤ@CIbK CG˕úɵ,˴Ŧ-̼(
B*
¶"ɚ- B Ux(ƗȇƷȹFÙ-͑˲"Ux)-ůB˨ͻˋ/Īʜ)0
ʬhJI)0Ƙ@C,%"ʀ̐˺̦C(
B";?A /Ôěƌ%" 
 ͐ʠ,+ɚŞ̓è/ǃņ-?%(̃ʰ,˴ŦF˥%"</=ʓ»Ȟ̲FȰ̥"͝-
ͽȔȞ̲/.C=˵Ƈ-ȱ&
"*
%"ĪʜIbK CG/˕úɵǙ½-
?%(ɞƘC"ʀ̐)	B 
 ǃņ=ˀŪF˕úɵ-˥BIbK CG/ɚƜŗˇ-ʴ3&
"*ˊ@C
B8"ɚŞ/ǧě@ǐC"K^i@0ƻǓ=Ȱ̥˥
'@
.C=˵
Ƈ*
%"ʓ»Ȟ̲/˴Ŧ-ŧ(<ǑȕƷȹǽø)	B*ʆģC" 
 
6.2 ÛÄ§Íg¦  
 ˿Âşͻ)0˨ͻˋF·&/Ux-è C!C-ǑȕƷȹ*ƗȇƷȹ-?B
7è͏/ŗˇF˥E"Ɣ-ǟȄâţ-͐Bg^iFşǨ(
B 
 g^i/ʴȌFèȊ"*D˻ ĥ*/Ȩʜɟ-0 2Ux/͏)7*G+ż
9@C,%"ǑȕƷȹ*ƗȇƷȹ*)ʀ̐/Şɿɟ-̺
0ū,
*ˊ@CB
"%(IbK CGFɦ
"ǑȕƷȹ0ęʎƇ/âţFǄ&ʬhJIǟȄ*
ęȟ/ŗˇøȌǿƓ)B 
 ĤǑȕƷȹ-×¸Ôě9@C"˻ĥͽȔɬÕ@ɤə/ʏFɚŞBĥ
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ͱ)	BǑȕƷȹ*ƗȇƷȹ)0+$@<ͽȔɬÕ-ęȟ/ CGhFîɦ
(
B/˻ĥ)0Ȩʜɟ-żɤ"C0˘ɨ˺̬IVi/Īʜ
@<̉9ĎCB?-ǑȕƷȹʓ»Ȟ̲/˴Ŧ-̼(
B*-̛ī(

B*¢ƫCB 
 
6.3 f²´us  
f²k	
 IVi-?Bą̔5/˿Â)0͑˲-ŧBȜ(ƃĴ˿Âɏ΋4.75)=Ǒ
ȕƷȹ/?,ǟȄ	%"@îɦ"
(ƃĴ˿Âɏ΋4.80)*
̙ĥ-ŧ(ɚ
-;
ɏǠ¬@C"ƭƫ)<ͦɴ%"Ȝ%"*
ƬˮŅǠŤ@C
" 
 Ȝ-&,%"ˬʭ*(0ƭƫ-˺̦C"Ȱ̥B*)̺
ˮ&
=ą̔-ȭBIl\*(ú*)*%&=
*
%"
âţǆ@CBIbK CGF¾%"ŃƎIl\Fɦ
"Ȱ̥ǧȹ
;˿Â/ˬī)	B*ˊ@CB 
 8"ʧʶȣ*ėE(9B*)ͽȔ*/͐ÄƦEA˛ğɂ
͑˲-?
%(E%"âţ-ͼ
"*
%"ƭƫ@ŗˇˋ˘ɲɵ-ɲˮF˥*
ŗˇ/Ȝ-&,%"*¢ƫCB 
 
f²º`Aup_C
 ǟȄ/͑˲-?Aɤə5/˛ğ͐Ɲ;8A8"Ό*
̙ĥͫɹ/ƃĴ
˿Âɏ0 4.30ɏ*,%"C0ʘˋ@Ù˥ʃʑ[29])˥%"ęȟ/̙ĥ-ŧBƃ
Ĵ˿Âɏ 4.10 ɏ?A;ǑȕƷȹ?Aɤə5/˛ğFĨ̛)BĒ˕Ʀ	B*
Fʆ(
B 
 Ù˥ʃʑ)0ͽȔȞ̲/9FͱȄ*(ƹ%(A͕ Şɵ,ƪĺ/Ǒʆ¹
˿Â-
&,%"*ˊ@C" 
 ȃʃʑ/ǑȕƷȹ)0ʧʶȣĶ UI /˧ʆ-?Aŗˇˋ͑˲-?%(Ƙ@CBʀ
̐=ˊư)BâţņĿ(
Bʧʶȣ/˧ʆ-?AǦ",Òͦ/ɲˮFÅ
*)"ɏ;˿Â5&,%"*ˊ@CB 
 
 ˺/?,ŗˇˋ/ƭƪ0ǑȕƷȹͱȄ*BâţF̜"ɲŮɵ,ŗˇ5*
&,BŋȤ*,AB</)	B 
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6.4 }Ir  
)4?,0¬J 
 ˿Âşͻ0bweiʖȂ/)<Ȱ̥ɵɬͦZK_Ū
 iPad mini Fɦ
(˥
%"?Aņ,ɬͦ)͑˲F˥
"
*
ƬˮŤ@C"iPad mini0ǟ˒/
ɠĻ)¾ECB*	BȤʏ)	B";ɬͦZK_-͐E@Ƣ̼,͑˲FşɠB"
;-0_Ȥ˕= UI ˧ʆZK_/̌ʠȤ˕ʙ)ɬͦZK_/̝F˪ƞˬ	B
*ˊ@CB 
 8"bweiʖȂ0bed-?%(Ǚ½˥ECB";îƷ-ˊư" UI /
Q^b}K_5/ˬǾŤ@C"ǑȕƷȹ)0ŃƎIl\/̌ʠ^Kc
FǙ½,@ΈDtFˮ?*"͝-Ʒ)ɬͦ͞C(8V^ˮ@C
"ŻƷ)Ǚ½F˥1ɬͦF̽@-Ǚ½F˥*Ē˕)	B7*G+/˨
ͻˋ0îƷ/9F¾%(ǟȄF͑˲BÔě9@CB*è%" 
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 ¬͋*(®FɄ¬B 
 
1, a^Xj΋IbKͽȔȰ̥f 
 index.html (Ȱ̥f/Webz]ȃ»?3WebGL/ş˩) 
 style.css (Webz]/^bK\i) 
gt.js (ʧʶȣĶ UI/ş˩) 
 skeleton.js (ͽȔhhbhbƎƊ/ìí-ƞˬ,̓è/9FǏ̦B) 
 
2, ˿Âşͻ-¾ɦ"ǹͲ 
˿Âşͻ/̈ǭ-ɦ
"̗Ǥ΋1z] 
ƗȇƷȹ(ʬhJI)/ǟȄ΋3z] 
ǟȄ-͐Bg^i΋4z] 
 index.html 
1 
<!-- This code use Three.js r66 --> 
<!DOCTYPE html> 
<html lang="en"> 
<head> 
 <meta http-equiv="Content-Type" content="text/html; charset=utf-8" /> 
 <meta name="viewport" content="width=device-width, initial-scale=1.0, user-scalable=no"> 
 <title>WebGL Skeleton Viewer</title> 
 <script type="text/javascript" src="js/libs/jquery-1.12.3.js"></script> 
 <script type="text/javascript" src="js/libs/jquery-ui.min-v1.12.1.js"></script> 
 <script type="text/javascript" src="js/libs/three.min.js"></script> 
 <script type="text/javascript" src="js/controls/OrbitControls.js"></script> 
 <link rel="stylesheet" type="text/css" href="css/style.css" media="all" /> 
 <script src="js/gt.js" type="text/javascript" charset="utf-8"></script> 
 <script src="js/libs/helvetiker_bold.typeface.js"></script> 
 <script type="text/javascript"> 
  window.mod_pagespeed_start = Number(new Date()); 
 </script> 
</head> 
 
<body> 
 <div id="ctrl"> 
  <h1>Skeleton Viewer</h1> 
  <h2>7/LM<>F -1E-</h2> 
  <div id="sliderControl"> 
   <a href="#" id="reset-blend-targets0" class="button1"><img src="img/gt2/Iconx.png" id="rangeImage1"></a> 
   <input type="range" id="morphRange" min="0" max="1" value="0" step="0.01" /> 
   <a href="#" id="reset-blend-targets1" class="button2"><img src="img/gt2/Iconx.png" id="rangeImage2"></a> 
   <input type="hidden" id="rangeValue"> 
   <input type="hidden" id="MorphTarget1"> 
   <input type="hidden" id="MorphTarget2"> 
   <img id="Mes" src="img/gt2/Mes_p2.png" width="295" height="" alt="" style="position: relative; left: -10px; top: 0px; 
margin-bottom: -15px;"> 
   <img id="btn1" src="img/ctrl_button1.png" width="133" height="" alt=""> 
   <img id="btn2" src="img/ctrl_button2.png" width="133" height="" alt=""> 
   <img class="btn3" id="btn3-1" src="img/ctrl_button3-12.png" width="89" height="" alt=""> 
   <div style="display: block; float: left; border: thin solid #666666; border-radius: 1px; padding: 3px 3px;"> 
    <img class="btn3-2" id="btn3-2" src="img/ctrl_button3-2.png" width="78" height="" alt="" style="margin-right: 10px;"> 
    <img class="btn3-2" id="btn3-3" src="img/ctrl_button3-3.png" width="78" height="" alt=""> 
   </div> 
  </div> 
   <img id="plus" src="img/plus.png" width="30" alt="" style="position: absolute; top: 310px; left: 649px;"> 
 </div> 
 
 <div id="gt"> 
  <div id="GT_Main"> 
   <img src="img/gt2/TA.png" width="285" height="" alt="" style="position: relative; top: 10px"> 
   <div id="GT_1"> 
    <img id="Icon0" src="img/gt2/Icon0g.png" width="33" alt="" onclick="selectPath(0);"> 
   </div> 
   <div id="GT_2"> 
    <img id="Path" src="img/gt2/Path6_0.png" width="190" height="" alt=""> 
   </div> 
   <div id="GT_3"> 
    <img id="Icon1" src="img/gt2/Icon1g.png" width="32" alt="" onclick="selectPath(1);"> 
    <img id="Icon2" src="img/gt2/Icon2g.png" width="32" alt="" onclick="selectPath(2);"> 
    <img id="Icon3" src="img/gt2/Icon3g.png" width="32" alt="" onclick="selectPath(3);"> 
    <img id="Icon4" src="img/gt2/Icon4g.png" width="32" alt="" onclick="selectPath(4);"> 
    <img id="Icon5" src="img/gt2/Icon5g.png" width="32" alt="" onclick="selectPath(5);"> 
    <img id="Icon6" src="img/gt2/Icon6g.png" width="32" alt="" onclick="selectPath(6);"> 
   </div> 
   <div id="GT_4"> 
    <img id="Arw" src="img/gt2/A0.png" width="32" height="" alt=""> 
   </div> 
   <div id="GT_5"> 
    <img id="Mes" src="img/gt2/Mes_p2.png" width="295" height="" alt="" style="position: relative; left: -10px; top: -20px"> 
   </div> 
  </div> 
 </div> 
 
 <script type="text/javascript"> 
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// Ready function 
$(document).ready( 
 function(){ 
  // Reset Slider Button 
  $("#reset-blend-targets0").click( 
   function(){ 
    morphReset(0); 
    if(AutoMorphing == true)  
     setAutoMorphing(); 
   }); 
 
  $("#reset-blend-targets1").click( 
   function(){ 
    morphReset(1); 
    if(AutoMorphing == true) 
     setAutoMorphing(); 
   }); 
 
  $("#btn1").click( 
   function(){ 
    setAutoMorphing(); 
   }); 
 
  $("#btn2").click( 
   function(){ 
    setAutoRotation(); 
   }); 
 
  $("#btn3-1").click( 
   function(){ 
    changeTexture(); 
   }); 
 
  $("#btn3-2").click( 
   function(){ 
    skComp(); 
   }); 
 
  $("#btn3-3").click( 
   function(){ 
    skComp(); 
   }); 
 
  // Relate Slider and Morphing Function 
  $("#morphRange").on("input change", function(){ 
   slideRange(this.value); 
  }); 
 } 
 ); 
 
// Set WebGL Variables 
var camera, camera2, cameraD, scene, scene2, scene3, sceneD, projector,renderer; 
var mesh1_bone =new THREE.Object3D(); 
var loader=new THREE.JSONLoader(); 
var loader2=new THREE.JSONLoader(); 
var texture = new THREE.ImageUtils.loadTexture('model/Skeleton_path6/color.png'); 
var material = new THREE.MeshLambertMaterial({map:texture}); 
var material2 = new THREE.MeshBasicMaterial({color: 0x444444}); 
var material3 = new THREE.LineBasicMaterial({ color: 0xaaaaaa}); 
 
var material4 = new THREE.LineBasicMaterial({ color: 0x333333}); 
var material4_w2 = new THREE.LineBasicMaterial({ color: 0x333333, linewidth: 2}); 
var material4_w3 = new THREE.LineBasicMaterial({ color: 0x333333, linewidth: 3}); 
 
var mouse={x:0,y:0}; 
var SHADOW_MAP_WIDTH=1024,SHADOW_MAP_HEIGHT=1024; 
var resettoCenterCheck=false; 
var toggleCoords={clientX:0,clientY:0}; 
var renderReady=0; 
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// var SCREEN_WIDTH=window.innerWidth; 
var SCREEN_WIDTH = 1368; 
var SCREEN_HEIGHT=window.innerHeight; 
var FLOOR=0; 
var NEAR=5,FAR=2000; 
var sceneHUD,cameraOrtho,hudMaterial; 
var initPos=new THREE.Vector3(700,50,1900); 
var initLight=new THREE.Vector3(0,1500,1000); 
var initRot = -90*(Math.PI / 360); 
var deltaCam=new THREE.Vector3(); 
var ablight,ablight2,dlight,d2light,d3light; 
 
var counter = 0; 
var AutoMorphing = false; 
var AutoRotation = false; 
var Colorize = false; 
var SkeletonComparing = false; 
var moveCounter = 0; 
var panCounter = 0; 
 
var Animation = true; 
var AnimationSpeed = 0.025; 
var StopTime = 25; 
var StopAnimation = 20; 
 
var mj = 150; //measure(Scale) unit 
var mjx2 = 300; //measure(Scale) unit 
var mjX = 20; 
var mjY = 15; 
var mjZ = 40; 
 
var rV = 0.5; //rangeValue 
var mt1, mt2; //morphTarget 
var tCamX, tCamY, tCamZ; //tmp Camera position 
var tRot; //tmp Rotation 
var tmpAM; //tmp AutoMorphin 
 
 
// taget for Tracking camera mode 
var targetArray = [ -262, 80, -150, -180, -150, -60, 210]; 
var targetArray3D = [ [50, -262, 50], [500, 80, 500], [280, -150, 280], [280, -180, 280], [340, -150, 340], [580, -60, 580], [2000, 210, 2000]]; 
var targetDelta  = 0; 
var targetDef; 
var targetDelta3D = [0, 0, 0]; 
var targetDef3D = [0, 0, 0]; 
var targetErr3D = [false, false, false] 
var targetErr = false; 
var targetErr2 = false; 
 
var ErrCounter = 0; 
var SliderMoveR = true; 
 
// Create objects for Scale 
var lineGeometryX; 
var lineX = new THREE.Object3D(); 
 
var lineGeometryY; 
var lineY = new THREE.Object3D(); 
 
var lineGeometryZ; 
var lineZ = new THREE.Object3D(); 
 
for(var i=0; i<=mjX/2; i++) { 
 lineGeometryX = new THREE.Geometry(); 
 if(-1500+i*mjx2 == 0){ 
  lineGeometryX.vertices.push( 
   new THREE.Vector3( -1500, -275, 0 ), 
   new THREE.Vector3( 1500, -275, 0 ) 
   ); 
  var line_x = new THREE.Line( lineGeometryX, material3 ); 
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 } else { 
  lineGeometryX.vertices.push( 
   new THREE.Vector3( ((-0.5)*mjX/2+i)*mjx2, -275, -10 ), 
   new THREE.Vector3( ((-0.5)*mjX/2+i)*mjx2, -275, 10 ) 
   ); 
  var line_x = new THREE.Line( lineGeometryX, material3 ); 
 } 
 lineX.add(line_x); 
} 
lineX.rotation.y=initRot; 
 
for(var i=0; i<=mjY/2; i++) { 
 lineGeometryY = new THREE.Geometry(); 
 if( i == 0){ 
  lineGeometryY.vertices.push( 
   new THREE.Vector3( 0, -275, 0 ), 
   new THREE.Vector3( 0, 1500, 0 ) 
   ); 
  var line_y = new THREE.Line( lineGeometryY, material3 ); 
 } else { 
  lineGeometryY.vertices.push( 
   new THREE.Vector3( 0, -275+i*mjx2, -10 ), 
   new THREE.Vector3( 0, -275+i*mjx2, 10 ) 
   ); 
  var line_y = new THREE.Line( lineGeometryY, material3 ); 
 } 
 lineY.add(line_y); 
} 
lineY.rotation.y=initRot; 
 
for(var i=0; i<=mjZ/2; i++) { 
 lineGeometryZ = new THREE.Geometry(); 
 if(-3000+i*mjx2 == 0){ 
  lineGeometryZ.vertices.push( 
   new THREE.Vector3( 0, -275, -3000 ), 
   new THREE.Vector3( 0, -275, 3000 ) 
   ); 
  var line_z = new THREE.Line( lineGeometryZ, material3 ); 
 } else { 
  lineGeometryZ.vertices.push( 
   new THREE.Vector3( 0 , -285, ((-0.5)*mjZ/2+i)*mjx2), 
   new THREE.Vector3( 0, -265, ((-0.5)*mjZ/2+i)*mjx2) 
   ); 
  var line_z = new THREE.Line( lineGeometryZ, material3 ); 
 } 
 lineZ.add(line_z); 
} 
 
lineZ.rotation.y=initRot; 
 
 
var Texts3 = new THREE.Object3D(); 
 
var TextGeometry = new THREE.TextGeometry( ' 1 m', { 
 size: 30, height: 1, curveSegments: 3, 
 font: "helvetiker", weight: "bold", style: "normal" 
}); 
var Text1m = new THREE.Mesh( TextGeometry, material3 ); 
Text1m.position.y = 10; 
Texts3.add(Text1m); 
 
var TextGeometry = new THREE.TextGeometry( ' 2 m', { 
 size: 30, height: 1, curveSegments: 3, 
 font: "helvetiker", weight: "bold", style: "normal" 
}); 
var Text2m = new THREE.Mesh( TextGeometry, material3 ); 
Text2m.position.y = 310; 
Texts3.add(Text2m); 
 
var TextGeometry = new THREE.TextGeometry( ' 3 m', { 
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 size: 30, height: 1, curveSegments: 3, 
 font: "helvetiker", weight: "bold", style: "normal" 
}); 
var Text3m = new THREE.Mesh( TextGeometry, material3 ); 
Text3m.position.y = 610; 
Texts3.add(Text3m); 
 
var TextGeometry = new THREE.TextGeometry( ' 4 m', { 
 size: 30, height: 1, curveSegments: 3, 
 font: "helvetiker", weight: "bold", style: "normal" 
}); 
var Text4m = new THREE.Mesh( TextGeometry, material3 ); 
Text4m.position.y = 910; 
Texts3.add(Text4m); 
 
var TextGeometry = new THREE.TextGeometry( ' 5 m', { 
 size: 30, height: 1, curveSegments: 3, 
 font: "helvetiker", weight: "bold", style: "normal" 
}); 
var Text5m = new THREE.Mesh( TextGeometry, material3 ); 
Text5m.position.y = 1210; 
Texts3.add(Text5m); 
 
Texts3.rotation.y=-initRot 
 
 
 
// Run Initializing Function 
init(); 
 
setInterval(loop,1000/24); 
 
 
// Initializing Function 
function init(){ 
 
 container=document.createElement("div"); 
 document.body.appendChild(container); 
 loadingmodal=document.getElementById("whatsloaded"); 
 
 camera=new THREE.PerspectiveCamera(40,1368/window.innerHeight,0.1,10000); 
 camera.position.set(120, 115, 985); 
 camera.rotation.set(-0.1, 0.25, 0.05); 
 
 camera2=new THREE.PerspectiveCamera(40,1368/window.innerHeight,0.1,10000); 
 camera2.position.set(120, 115, 985); 
 camera2.rotation.set(-0.1, 0.25, 0.05); 
 
 cameraD=new THREE.PerspectiveCamera(40,1368/window.innerHeight,1,2); 
 
 // Create Scene 
 scene=new THREE.Scene(); 
 scene2=new THREE.Scene(); 
 scene3=new THREE.Scene(); 
 sceneD=new THREE.Scene(); 
 
 // Light setting 
 ablight = new THREE.AmbientLight(0x444433); 
 scene.add(ablight); 
 
 dlight=new THREE.DirectionalLight(0xffffff,0.8); 
 dlight.position.x=90; 
 dlight.position.y=100; 
 dlight.position.z=30; 
 scene.add(dlight); 
 
 d2light=new THREE.DirectionalLight(0xffffff,0.3); 
 d2light.position.x=-90; 
 d2light.position.y=-100; 
 d2light.position.z=-30; 
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 scene.add(d2light); 
 
 d3light=new THREE.DirectionalLight(0xffffff,0.3); 
 d3light.position.x=-90; 
 d3light.position.y=-120; 
 d3light.position.z=-120; 
 scene.add(d3light); 
 
 var d4light=new THREE.DirectionalLight(0xffffff,0.4); 
 d4light.position.x=20; 
 d4light.position.y=150; 
 d4light.position.z=100; 
 scene.add(d4light); 
 
 // Create Renderer 
 renderer=new THREE.WebGLRenderer({clearColor:0,clearAlpha:1,antialias:true}); 
 renderer.setSize(SCREEN_WIDTH,SCREEN_HEIGHT); 
 renderer.domElement.style.position="relative"; 
 container.appendChild(renderer.domElement); 
 renderer.setClearColor(0x000000,1); 
 renderer.autoClear=false; 
 
 // Add Renderer to DOM 
 container.appendChild(renderer.domElement); 
 
 // Load models 
 loader.load('model/Skeleton_path6/skeleton.js', loadCallBack); 
 loader2.load('model/Skin2_path6/skin_re.js', loadCallBack2) 
 
 setRange(0.5); 
 
 scene3.add(lineX); 
 scene3.add(lineY); 
 scene3.add(lineZ); 
 scene3.add(Texts3); 
} 
 
// Callback function for Skeleton model 
function loadCallBack(geometry){ 
 
 mesh1_bone=new THREE.Mesh(geometry, material); 
 geometry.computeVertexNormals(); 
 mesh1_bone.material.shading=THREE.SmoothShading; 
 mesh1_bone.material.morphTargets=true; 
 
 mesh1_bone.scale.set(55,55,55); 
 mesh1_bone.position.x=0; 
 mesh1_bone.position.y=-275; 
 mesh1_bone.position.z=0; 
 mesh1_bone.rotation.y=initRot; 
 mesh1_bone.doubleSided=true; 
 mesh1_bone.castShadow=true; 
 mesh1_bone.receiveShadow=true; 
 mesh1_bone.frustumCulled = false; 
 
 scene.add(mesh1_bone); 
} 
 
 
// Callback function for Skin model 
function loadCallBack2(geometry){ 
 
 mesh2_skin=new THREE.Mesh(geometry, material2); 
 
 mesh2_skin.material.morphTargets=true; 
 
 mesh2_skin.scale.set(55,55,55); 
 mesh2_skin.position.x=0; 
 mesh2_skin.position.y=-275; 
 mesh2_skin.position.z=0; 
 index.html 
7 
 mesh2_skin.rotation.y=initRot; 
 mesh2_skin.doubleSided=true; 
 mesh2_skin.castShadow=true; 
 mesh2_skin.receiveShadow=true; 
 mesh2_skin.frustumCulled = false; 
 
 scene2.add(mesh2_skin); 
} 
 
 
// if user slide the range 
function slideRange(value){ 
 
 AutoMorphing = true; 
 setAutoMorphing(); 
 
 if(mt1 == 0) { 
  mesh1_bone.morphTargetInfluences[mt2-1] = value; 
  mesh2_skin.morphTargetInfluences[mt2-1] = value; 
 } else { 
  mesh1_bone.morphTargetInfluences[mt1-1] = 1-value; 
  mesh2_skin.morphTargetInfluences[mt1-1] = 1-value; 
  mesh1_bone.morphTargetInfluences[mt2-1] = value; 
  mesh2_skin.morphTargetInfluences[mt2-1] = value; 
 } 
 
 if(targetErr3D[0] == false) { 
  camera2.position.x = targetDef3D[0] + (targetDelta3D[0]*value); 
  camera2.position.z = targetDef3D[2] + (targetDelta3D[2]*value); 
 } else { 
  camera2.position.x = targetDef3D[0] - (targetDelta3D[0]*value); 
  camera2.position.z = targetDef3D[2] - (targetDelta3D[2]*value); 
 } 
 if(targetErr3D[1] == false) { 
  controls2.target.y = targetDef + (targetDelta*value); 
  camera2.position.y = targetDef3D[1] + (targetDelta3D[1]*value); 
 } else { 
  controls2.target.y = targetDef - (targetDelta*value); 
  camera2.position.y = targetDef3D[1] - (targetDelta3D[1]*value); 
 } 
 rV = value; 
 setRange(value); 
} 
 
 
// reset morphTargetInfluences 
function morphReset(value) { 
 
 setAutoMorphing(); 
 
 Animation = true; 
 StopAnimation = 20; 
 
 ErrCounter = 0; 
 SliderMoveR = true; 
 
 if(value == 0) { 
  if(mt1 == 0) { 
   mesh1_bone.morphTargetInfluences[mt2-1] = 0; 
   mesh2_skin.morphTargetInfluences[mt2-1] = 0; 
  } else { 
   mesh1_bone.morphTargetInfluences[mt1-1] = 1; 
   mesh2_skin.morphTargetInfluences[mt1-1] = 1; 
   mesh1_bone.morphTargetInfluences[mt2-1] = 0; 
   mesh2_skin.morphTargetInfluences[mt2-1] = 0; 
  } 
  rV = 0; 
 } else if(value == 1) { 
  if(mt1 == 0) { 
   mesh1_bone.morphTargetInfluences[mt2-1] = 1; 
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   mesh2_skin.morphTargetInfluences[mt2-1] = 1; 
  } else { 
   mesh1_bone.morphTargetInfluences[mt1-1] = 0; 
   mesh2_skin.morphTargetInfluences[mt1-1] = 0; 
   mesh1_bone.morphTargetInfluences[mt2-1] = 1; 
   mesh2_skin.morphTargetInfluences[mt2-1] = 1; 
  } 
  rV = 1; 
 } 
 
 if(targetErr3D[0] == false) { 
  camera2.position.x = targetDef3D[0] + (targetDelta3D[0]*value); 
  camera2.position.z = targetDef3D[2] + (targetDelta3D[2]*value); 
 } else { 
  camera2.position.x = targetDef3D[0] - (targetDelta3D[0]*value); 
  camera2.position.z = targetDef3D[2] - (targetDelta3D[2]*value); 
 } 
 if(targetErr3D[1] == false) { 
  controls2.target.y = targetDef + (targetDelta*value); 
  camera2.position.y = targetDef3D[1] + (targetDelta3D[1]*value); 
 } else { 
  controls2.target.y = targetDef - (targetDelta*value); 
  camera2.position.y = targetDef3D[1] - (targetDelta3D[1]*value); 
 } 
} 
 
 
function setAutoMorphing() { 
 if(counter!=0){ 
  if(AutoMorphing == true) { 
   AutoMorphing = false; 
   $("#btn1").css({opacity: "0.4"}); 
  } else if(AutoMorphing == false) { 
   AutoMorphing = true; 
   // StopAnimation = 20; 
   $("#btn1").css({opacity: "1.0"}); 
  } 
 } 
} 
 
function setAutoRotation() { 
 if(counter!=0){ 
  moveCounter = 0; 
  if(AutoRotation == true) { 
   AutoRotation = false; 
   $("#btn2").css({opacity: "0.4"}); 
  } else if(AutoRotation == false) { 
   AutoRotation = true; 
   $("#btn2").css({opacity: "1.0"}); 
  } 
 } 
} 
 
function changeTexture() { 
 if(counter!=0){ 
  if(Colorize == true) { 
   Colorize = false; 
   $("#btn3-1").attr("src","img/ctrl_button3-12.png"); 
   mesh1_bone.material.map = new THREE.ImageUtils.loadTexture("model/Skeleton_path6/color.png"); 
  } else if(Colorize == false) { 
   Colorize = true; 
   $("#btn3-1").attr("src","img/ctrl_button3-1.png"); 
   mesh1_bone.material.map = new THREE.ImageUtils.loadTexture("model/Skeleton_path6/0" + mt1 + "-0" + mt2 + ".png"); 
  } 
 } 
} 
 
function skComp() { 
 if(counter!=0){ 
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  if(SkeletonComparing == true) { 
   mousedown = false; 
   SkeletonComparing = false; 
   $("#btn3-3").css({opacity: "0.4"}); 
   $("#btn3-2").css({opacity: "1.0"}); 
   $("#plus").css({opacity: "1.0"}); 
 
   camera.position.set(tCamX, tCamY, tCamZ); 
 
   mesh1_bone.rotation.y = tRot; 
   mesh2_skin.rotation.y = tRot; 
   lineX.rotation.y = tRot; 
   lineY.rotation.y = tRot; 
   lineZ.rotation.y = tRot; 
   Texts3.rotation.y = -tRot; 
 
  } else if(SkeletonComparing == false) { 
   SkeletonComparing = true; 
 
   $("#btn3-2").css({opacity: "0.4"}); 
   $("#btn3-3").css({opacity: "1.0"}); 
   $("#plus").css({opacity: "0.0"}); 
 
   tCamX = camera.position.x; 
   tCamY = camera.position.y; 
   tCamZ = camera.position.z; 
 
   tRot = mesh1_bone.rotation.y; 
 
  } 
 } 
} 
 
function loop(){ 
 
 if (AutoMorphing == true && StopAnimation == StopTime) { 
  if (Animation == true && mesh1_bone.morphTargetInfluences[mt2-1] <= 1 && SliderMoveR ==true) { 
 
   if(mt1==0){ 
    mesh1_bone.morphTargetInfluences[mt2-1] += AnimationSpeed; 
    mesh2_skin.morphTargetInfluences[mt2-1] += AnimationSpeed; 
   } else { 
    mesh1_bone.morphTargetInfluences[mt1-1] -= AnimationSpeed; 
    mesh1_bone.morphTargetInfluences[mt2-1] += AnimationSpeed; 
    mesh2_skin.morphTargetInfluences[mt1-1] -= AnimationSpeed; 
    mesh2_skin.morphTargetInfluences[mt2-1] += AnimationSpeed; 
   } 
 
   if(canMorph) { 
    if(targetErr3D[0] == false) { 
     camera2.position.x += targetDelta3D[0]/40; 
     camera2.position.z += targetDelta3D[2]/40; 
    } else { 
     camera2.position.x -= targetDelta3D[0]/40; 
     camera2.position.z -= targetDelta3D[2]/40; 
    } 
    if(targetErr3D[1] == false) { 
     controls2.target.y += targetDelta/40; 
     camera2.position.y += targetDelta3D[1]/40; 
    } else { 
     controls2.target.y -= targetDelta/40; 
     camera2.position.y -= targetDelta3D[1]/40; 
    } 
   } 
 
   ErrCounter = 0; 
 
  } else if (1 < mesh1_bone.morphTargetInfluences[mt2-1]){ 
   Animation = false; 
   SliderMoveR = false; 
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   if(mt1==0){ 
    mesh1_bone.morphTargetInfluences[mt2-1] = 1; 
    mesh2_skin.morphTargetInfluences[mt2-1] = 1; 
   } else { 
    mesh1_bone.morphTargetInfluences[mt1-1] = 0; 
    mesh1_bone.morphTargetInfluences[mt2-1] = 1; 
    mesh2_skin.morphTargetInfluences[mt1-1] = 0; 
    mesh2_skin.morphTargetInfluences[mt2-1] = 1; 
   } 
   StopAnimation -= 1; 
 
   if(canMorph) { 
    controls2.target.y = targetArray[mt2]; 
    camera2.position.x = targetArray3D[mt2][0]; 
    camera2.position.y = targetArray3D[mt2][1]; 
    camera2.position.z = targetArray3D[mt2][2]; 
   } 
 
  } else if (Animation == false && 0 <= mesh1_bone.morphTargetInfluences[mt2-1] && SliderMoveR ==false) { 
   if(mt1==0){ 
    mesh1_bone.morphTargetInfluences[mt2-1] -= AnimationSpeed; 
    mesh2_skin.morphTargetInfluences[mt2-1] -= AnimationSpeed; 
 
   } else { 
    mesh1_bone.morphTargetInfluences[mt2-1] -= AnimationSpeed; 
    mesh1_bone.morphTargetInfluences[mt1-1] += AnimationSpeed;; 
    mesh2_skin.morphTargetInfluences[mt2-1] -= AnimationSpeed; 
    mesh2_skin.morphTargetInfluences[mt1-1] += AnimationSpeed;; 
 
   } 
 
   ErrCounter = 0; 
 
   if(canMorph){ 
    if(targetErr3D[0] == false) { 
     camera2.position.x -= targetDelta3D[0]/40; 
     camera2.position.z -= targetDelta3D[2]/40; 
    } else { 
     camera2.position.x += targetDelta3D[0]/40; 
     camera2.position.z += targetDelta3D[2]/40; 
    } 
    if(targetErr3D[1] == false) { 
     controls2.target.y -= targetDelta/40; 
     camera2.position.y -= targetDelta3D[1]/40; 
    } else { 
     controls2.target.y += targetDelta/40; 
     camera2.position.y += targetDelta3D[1]/40; 
    } 
   } 
  } else if (mesh1_bone.morphTargetInfluences[mt2-1] < 0){ 
   Animation = true; 
   SliderMoveR = true; 
   mesh1_bone.morphTargetInfluences[mt2-1] = 0; 
   mesh2_skin.morphTargetInfluences[mt2-1] = 0; 
   StopAnimation -= 1; 
 
   if(canMorph) { 
    controls2.target.y = targetArray[mt1]; 
    camera2.position.x = targetArray3D[mt1][0]; 
    camera2.position.y = targetArray3D[mt1][1]; 
    camera2.position.z = targetArray3D[mt1][2]; 
   } 
  } 
 } else if (StopAnimation != StopTime){ 
  if (StopAnimation == 0) { 
   StopAnimation = StopTime; 
  } else if (0 < StopAnimation) { 
   StopAnimation -= 1; 
  } 
 } 
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 rV = mesh1_bone.morphTargetInfluences[mt2-1]; 
 
 if (AutoRotation == true) { 
  mesh1_bone.rotation.y += -0.5 *(Math.PI / 360); 
  mesh2_skin.rotation.y += -0.5 *(Math.PI / 360); 
  lineX.rotation.y += -0.5 *(Math.PI / 360); 
  lineY.rotation.y += -0.5 *(Math.PI / 360); 
  lineZ.rotation.y += -0.5 *(Math.PI / 360); 
  Texts3.rotation.y += -0.5 *(Math.PI / 360); 
 
 } else { 
  if(canMorph == true){ 
   if(counter != 0) 
    moveCounter++; 
   if(moveCounter > 500) { 
   } 
  } 
 } 
 
 render(); 
} 
 
function setRange(value) { 
 document.getElementById("morphRange").value = value; 
 
 if(document.getElementById("morphRange").value == 0.5){ 
  ErrCounter += 1; 
  if(ErrCounter > 1) { 
   var valueStr = Number(value.substring(0,4)); 
   if(mt1 == 0) { 
    mesh1_bone.morphTargetInfluences[mt2-1] = valueStr; 
    mesh2_skin.morphTargetInfluences[mt2-1] = valueStr; 
   } else { 
    mesh1_bone.morphTargetInfluences[mt1-1] = 1-valueStr; 
    mesh2_skin.morphTargetInfluences[mt1-1] = 1-valueStr; 
    mesh1_bone.morphTargetInfluences[mt2-1] = valueStr; 
    mesh2_skin.morphTargetInfluences[mt2-1] = valueStr; 
   } 
   rV = valueStr; 
   document.getElementById("morphRange").value = valueStr; 
  } 
 } 
} 
 
function canMorph3D(morphTarget1, morphTarget2) { 
 mt1 = morphTarget1; 
 mt2 = morphTarget2; 
 for(var i=0; i < 7; i++) { 
  if(mt1 == 0) { 
   mesh1_bone.morphTargetInfluences[i] = 0; 
   mesh2_skin.morphTargetInfluences[i] = 0; 
  } else { 
   if(i == mt1) { 
    mesh1_bone.morphTargetInfluences[i-1] = 1; 
    mesh2_skin.morphTargetInfluences[i-1] = 1; 
   } else { 
    mesh1_bone.morphTargetInfluences[i-1] = 0; 
    mesh2_skin.morphTargetInfluences[i-1] = 0; 
   } 
  } 
 } 
 rV = 0; 
 
 counter++; 
 
 if(counter == 1) { 
  $("#btn3-1").css({opacity: "1.0"}); 
  $("#btn3-2").css({opacity: "1.0"}); 
  setAutoMorphing(); 
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  setAutoRotation(); 
  Colorize = false; 
  // changeTexture(); 
  controls.noPan = false; 
  controls.noZoom = false; 
  controls.noRotate = false; 
 } 
 
 if(Colorize == true) { 
  $("#btn3-1").css({opacity: "1.0"}); 
  mesh1_bone.material.map = new THREE.ImageUtils.loadTexture("model/Skeleton_path6/0" + mt1 + "-0" + mt2 + ".png"); 
 } 
 
 controls2.target.y = targetArray[mt1]; 
 targetDef = targetArray[mt1]; 
 targetDelta = Math.floor( Math.max(targetArray[mt1], targetArray[mt2]) - Math.min(targetArray[mt1], targetArray[mt2])); 
 
 for(var i=0; i<3; i++) { 
  targetDef3D[i] = targetArray3D[mt1][i]; 
  targetDelta3D[i] = Math.floor( Math.max(targetArray3D[mt1][i], targetArray3D[mt2][i]) - Math.min(targetArray3D[mt1][i], 
targetArray3D[mt2][i])); 
 } 
 camera2.position.x = targetDef3D[0]; 
 camera2.position.y = targetDef3D[1]; 
 camera2.position.z = targetDef3D[2]; 
 
 if(targetArray3D[mt1][0]>targetArray3D[mt2][0]) { 
  targetErr3D[0] = true; 
 } else { 
  targetErr3D[0] = false; 
 } 
 
 if(targetArray3D[mt1][1]>targetArray3D[mt2][1]) { 
  targetErr3D[1] = true; 
 } else { 
  targetErr3D[1] = false; 
 } 
 
 if(targetArray3D[mt1][2]>targetArray3D[mt2][2]) { 
  targetErr3D[2] = true; 
 } else { 
  targetErr3D[2] = false; 
 } 
} 
 
function cannotMorph3D() { 
 setRange(0.5); 
} 
 
var controls = new THREE.OrbitControls(camera); 
controls.target = new THREE.Vector3(0, 0, 0); 
controls.noPan = true; 
controls.noZoom = true; 
controls.noRotate = true; 
 
var controls2 = new THREE.OrbitControls(camera2); 
controls2.target = new THREE.Vector3(0, 0, 0); 
controls2.noPan = true; 
controls2.noZoom = true; 
controls2.noRotate = true; 
 
var controlsD = new THREE.OrbitControls(cameraD); 
controlsD.target = new THREE.Vector3(0, 0, 0); 
 
 
// Overlaid rendering 
function render() { 
 
 if(panCounter == 0) { 
  panCounter = 1; 
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 } 
 controls.update(); 
 controls2.update(); 
 controlsD.update(); 
 renderer.clear(); 
 
 if(SkeletonComparing) { 
  renderer.render(scene3,camera2); 
  if(canMorph == true) { 
   setRange(rV); 
   renderer.clearDepth(); 
   renderer.render(scene2,camera2); 
   renderer.clearDepth(); 
   renderer.render(scene,camera2); 
  } 
 } else { 
  renderer.render(scene3,camera); 
  if(canMorph == true) { 
   setRange(rV); 
   renderer.clearDepth(); 
   renderer.render(scene2,camera); 
   renderer.clearDepth(); 
   renderer.render(scene,camera); 
  } 
 } 
 
}; 
 
 
// Detarminate touch / mouse position 
var mousedown = false; 
 
document.body.addEventListener('mousedown', function(e){ 
 if((e.pageX > 100 && e.pageX < 260) && (e.pageY > 120 && e.pageY < 140)) { 
  controls.enabled = false; 
  controls2.enabled = false; 
  controlsD.enabled = false; 
 } else { 
  controls.enabled = true; 
  controls2.enabled = true; 
  controlsD.enabled = true; 
 } 
 mousedown = true; 
 prevPosition = {x: e.pageX, y: e.pageY}; 
}, false); 
 
renderer.domElement.addEventListener('mousedown', function(e){ 
 controls.enabled = true; 
 controls2.enabled = true; 
 controlsD.enabled = true; 
}, false); 
 
renderer.domElement.addEventListener('mousemove', function(e){ 
 if(!mousedown) return; 
 
 if(SkeletonComparing && controls.enabled) { 
  moveDistance = {x: prevPosition.x - e.pageX, y: prevPosition.y - e.pageY}; 
 
  mesh1_bone.rotation.y -= moveDistance.x * 0.01; 
  mesh2_skin.rotation.y -= moveDistance.x * 0.01; 
  lineX.rotation.y -= moveDistance.x * 0.01; 
  lineY.rotation.y -= moveDistance.x * 0.01; 
  lineZ.rotation.y -= moveDistance.x * 0.01; 
  Texts3.rotation.y -= moveDistance.x * 0.01; 
 } 
 
 prevPosition = {x: e.pageX, y: e.pageY}; 
}, false); 
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renderer.domElement.addEventListener('mouseup', function(e){ 
 mousedown = false; 
 controls.enabled = true; 
 controls2.enabled = true; 
 controlsD.enabled = true; 
}, false); 
 
 
document.body.addEventListener('touchstart', function(e){ 
 if((e.pageX > 100 && e.pageX < 260) && (e.pageY > 120 && e.pageY < 140))  { 
  controls.enabled = false; 
  controls2.enabled = false; 
  controlsD.enabled = false; 
 } else { 
  controls.enabled = true; 
  controls2.enabled = true; 
  controlsD.enabled = true; 
 } 
 mousedown = true; 
 prevPosition = {x: e.pageX, y: e.pageY}; 
}, false); 
 
renderer.domElement.addEventListener('touchstart', function(e){ 
 controls.enabled = true; 
 controls2.enabled = true; 
 controlsD.enabled = true; 
}, false); 
 
 
renderer.domElement.addEventListener('touchmove', function(e){ 
 if(!mousedown) return; 
 
 if(SkeletonComparing && controls.enabled) { 
  moveDistance = {x: prevPosition.x - e.pageX, y: prevPosition.y - e.pageY}; 
 
  mesh1_bone.rotation.y -= moveDistance.x * 0.01; 
  mesh2_skin.rotation.y -= moveDistance.x * 0.01; 
  lineX.rotation.y -= moveDistance.x * 0.01; 
  lineY.rotation.y -= moveDistance.x * 0.01; 
  lineZ.rotation.y -= moveDistance.x * 0.01; 
  Texts3.rotation.y -= moveDistance.x * 0.01; 
 } 
 
 prevPosition = {x: e.pageX, y: e.pageY}; 
}, false); 
 
renderer.domElement.addEventListener('touchend', function(e){ 
 mousedown = false; 
 controls.enabled = true; 
 controls2.enabled = true; 
 controlsD.enabled = true; 
}, false); 
 
</script> 
 
</body> 
</html>
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html { 
  overflow: auto; 
  width: 100%; 
} 
 
body { 
 font-family: sans-serif; 
 background-color: #000000; 
 margin: 0px; 
 overflow: hidden; 
 color: rgba(200, 200, 200, 1.0); 
} 
 
a:hover img { 
 opacity: 0.7; 
 filter: alpha(opacity=70); 
} 
 
h1 { 
 font-size: 25px; 
 padding: 0; 
 margin: 0; 
 text-align: center; 
} 
 
h2 { 
 font-size: 20px; 
 padding: 0; 
 margin: 0; 
 text-align: center; 
 margin-bottom: -5px; 
} 
 
#ctrl { 
 display: block; 
 float: left; 
 position: absolute; 
 top: 20px; 
 left: 20px; 
 height: 310px; 
 width: 280px; 
 text-align: left; 
 padding: 10px 20px; 
 font-size: 13px; 
 background-color: rgba(230, 230, 230, 0.15); 
 border: thin solid #666666; 
 border-radius: 1px; 
 z-index: 100; 
} 
 
#sliderControl { 
 margin-top: 20px; 
 margin-bottom: 30px; 
 height: 550px; 
 display: block; 
 float: left; 
} 
 
#rangeImage1 { 
 float: left; 
 display: block; 
 height: 50px; 
 width: 50px; 
 background-color: rgba(230, 230, 230, 0.10); 
} 
 
#morphRange { 
 float: left; 
 display: block; 
 width: 159px; 
 position: relative; 
 top: 15px; 
 margin-left: 8px; 
 margin-right: 8px; 
} 
 
#rangeImage2 { 
 float: left; 
 display: block; 
 height: 50px; 
 width: 50px; 
 background-color: rgba(230, 230, 230, 0.10); 
} 
 
#btn1 { 
 float: left; 
 display: block; 
 margin-top: 20px; 
 margin-bottom: 10px; 
 margin-right: 10px; 
 margin-bottom: 10px; 
 opacity: 0.4; 
} 
 
#btn2 { 
 float: left; 
 display: block; 
 margin-top: 20px; 
 margin-bottom: 10px; 
 opacity: 0.4; 
} 
 
.btn3 { 
 float: left; 
 display: block; 
 margin-right: 13px; 
 margin-bottom: 10px; 
} 
 
.btn3-2 { 
 float: left; 
 display: block; 
} 
 
#btn3-1, #btn3-2, #btn3-3 { 
 opacity: 0.4; 
} 
 
#gt { 
 float: left; 
 display: block; 
 width: 280px; 
 position: absolute; 
 bottom: 20px; 
 left: 20px; 
 padding: 0px 20px; 
 margin-top: 30px; 
 border: thin solid #666666; 
 border-radius: 1px; 
 background-color: rgba(230, 230, 230, 0.15); 
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 z-index: 1000; 
} 
#GT_Main { 
 float: left; 
 display: block; 
 width: 285px; 
 height: 290px; 
} 
 
#GT_1 { 
 float: left; 
 display: block; 
 width: 32px; 
 height: 101px; 
 padding-top: 85px; 
} 
 
#GT_2 { 
 float: left; 
 display: block; 
 width: 180px; 
 height: 170px; 
} 
 
#GT_3 { 
 float: left; 
 display: block; 
 width: 32px; 
 height: 203px; 
 margin-top: 10px; 
} 
 
#GT_4 { 
 float: left; 
 display: block; 
 width: 32px; 
 height: 170px; 
} 
 
#GT_5 { 
 float: left; 
 display: block; 
 width: 285px; 
 height: 33px; 
} 
 
#Arw { 
 padding-top: 0px; 
} 
 
#Icon1, #Icon2, #Icon3, #Icon4, #Icon5, #Icon6 { 
 margin-left: 4px; 
 margin-top: -4px; 
} 
 
#Icon0:hover, #Icon1:hover, #Icon2:hover, #Icon3:hover, 
#Icon4:hover, #Icon5:hover, #Icon6:hover { 
 opacity: 0.5; 
}
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var Selecter1 = -1; 
var Selecter2 = -1; 
var canMorph = false; 
 
$(document).ready(function(){ 
 console.info("Selecter1:", Selecter1); 
 console.info("Selecter2:", Selecter2); 
}) 
 
function selectPath(Selected) { 
 
 var SelectedTmp1 = Selected; 
 
 if (Selecter1 + Selecter2 == -2) { //I:85 
  Selecter1 = SelectedTmp1; 
  $('#Icon'+Selected).attr("src","img/gt2/Icon" + Selected + "v.png"); 
  $('#Mes').attr("src","img/gt2/Mes_p1.png"); 
  $('#Arw').css('padding-top', '0px'); 
  $('#Arw').attr("src","img/gt2/A0.png"); 
  canMorph = false; 
 } else if (Selecter1 == -1 || Selecter2 == -1) { //B;	I:85 
  if (Selecter2 == -1) { 
   if(Selecter1 == Selected) { //-I:@->4? Selected1 
    Selecter1 = -1; 
    $('#Icon'+Selected).attr("src","img/gt2/Icon" + Selected + "g.png"); 
    $('#rangeImage1').attr("src","img/gt2/Iconx.png"); 
    $('#rangeImage2').attr("src","img/gt2/Iconx.png"); 
    $('#Mes').attr("src","img/gt2/Mes_p2.png"); 
    $('#Arw').css('padding-top', '0px'); 
    $('#Arw').attr("src","img/gt2/A0.png"); 
    $('#Path').attr("src","img/gt2/Path6_0.png"); 
    canMorph = false; 
   } else { //-I:@->G2  Selected1 
    Selecter2 = Selected; 
    if(Selecter1 == 0 || Selecter2 == 0) { //
 0->H3 
     $('#Mes').attr("src","img/gt2/Mes_e.png"); 
     $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "p.png"); 
     $('#Icon'+Selecter2).attr("src","img/gt2/Icon" + Selecter2 + "p.png"); 
     $('#rangeImage1').attr("src","img/gt2/Icon" +Math.min(Selecter1,Selecter2) + "p.png"); 
     $('#rangeImage2').attr("src","img/gt2/Icon" + Math.max(Selecter1,Selecter2) + "p.png"); 
     $('#Path').attr("src","img/gt2/Path6_0-" + Math.max(Selecter1, Selecter2) + ".png"); 
     $('#Arw').css('padding-top', '0px'); 
     $('#Arw').attr("src","img/gt2/A0.png"); 
     canMorph = true; 
    } else { //
 0->>F 
     $('#Mes').attr("src","img/gt2/Mes_c.png"); 
     $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "b.png"); 
     $('#Icon'+Selecter2).attr("src","img/gt2/Icon" + Selecter2 + "b.png"); 
     $('#rangeImage1').attr("src","img/gt2/Icon" +Math.min(Selecter1,Selecter2) + "b.png"); 
     $('#rangeImage2').attr("src","img/gt2/Icon" + Math.max(Selecter1,Selecter2) + "b.png"); 
     $('#Path').attr("src","img/gt2/Path6_0.png"); 
     var pdT = (Math.min(Selecter1, Selecter2)-1)*34+5; 
     $('#Arw').css('padding-top', pdT + 'px'); 
     $('#Arw').attr("src","img/gt2/A" + Math.abs(Selecter1-Selecter2) +".png"); 
     canMorph = true; 
    } 
   } 
  } else if (Selecter1 == -1) { 
   if(Selecter2 == Selected) { //-I:@->4? Selected1 
    Selecter1 = -1; 
    $('#Icon'+Selected).attr("src","img/gt2/Icon" + Selected + "g.png"); 
    $('#rangeImage1').attr("src","img/gt2/Iconx.png"); 
    $('#rangeImage2').attr("src","img/gt2/Iconx.png"); 
    $('#Mes').attr("src","img/gt2/Mes_p2.png"); 
    $('#Arw').css('padding-top', '0px'); 
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    $('#Arw').attr("src","img/gt2/A0.png"); 
    $('#Path').attr("src","img/gt2/Path6_0.png"); 
    canMorph = false; 
   } else { //-I:@->G2  Selected1 
    Selecter1 = Selected; 
    if(Selecter1 == 0 || Selecter2 == 0) { //
 0->H3 
     $('#Mes').attr("src","img/gt2/Mes_e.png"); 
     $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "p.png"); 
     $('#Icon'+Selecter2).attr("src","img/gt2/Icon" + Selecter2 + "p.png"); 
     $('#rangeImage1').attr("src","img/gt2/Icon" +Math.min(Selecter1,Selecter2) + "p.png"); 
     $('#rangeImage2').attr("src","img/gt2/Icon" + Math.max(Selecter1,Selecter2) + "p.png"); 
     $('#Path').attr("src","img/gt2/Path6_0-" + Math.max(Selecter1, Selecter2) + ".png"); 
     $('#Arw').css('padding-top', '0px'); 
     $('#Arw').attr("src","img/gt2/A0.png"); 
     canMorph = true; 
    } else { //
 0->>F 
     $('#Mes').attr("src","img/gt2/Mes_c.png"); 
     $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "b.png"); 
     $('#Icon'+Selecter2).attr("src","img/gt2/Icon" + Selecter2 + "b.png"); 
     $('#rangeImage1').attr("src","img/gt2/Icon" +Math.min(Selecter1,Selecter2) + "b.png"); 
     $('#rangeImage2').attr("src","img/gt2/Icon" + Math.max(Selecter1,Selecter2) + "b.png"); 
     var pdT = (Math.min(Selecter1, Selecter2)-1)*34+5; 
     $('#Arw').css('padding-top', pdT + 'px'); 
     $('#Arw').attr("src","img/gt2/A" + Math.abs(Selecter1-Selecter2) +".png"); 
     canMorph = true; 
    } 
   } 
  } 
 } else { //.;I:85 
  if (Selecter1 == Selected) { //B;4? #1 
   Selecter1 = -1; 
   $('#Icon'+Selected).attr("src","img/gt2/Icon" + Selected + "g.png"); 
   $('#Icon'+Selecter2).attr("src","img/gt2/Icon" + Selecter2 + "v.png"); 
   $('#rangeImage1').attr("src","img/gt2/Iconx.png"); 
   $('#rangeImage2').attr("src","img/gt2/Iconx.png"); 
   $('#Mes').attr("src","img/gt2/Mes_p1.png"); 
   $('#Arw').css('padding-top', '0px'); 
   $('#Arw').attr("src","img/gt2/A0.png"); 
   $('#Path').attr("src","img/gt2/Path6_0.png"); 
   canMorph = false; 
  } else if (Selecter2 == Selected) { //B;4? #2 
   Selecter2 = -1; 
   $('#Icon'+Selected).attr("src","img/gt2/Icon" + Selected + "g.png"); 
   $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "v.png"); 
   $('#rangeImage1').attr("src","img/gt2/Iconx.png"); 
   $('#rangeImage2').attr("src","img/gt2/Iconx.png"); 
   $('#Mes').attr("src","img/gt2/Mes_p1.png"); 
   $('#Arw').css('padding-top', '0px'); 
   $('#Arw').attr("src","img/gt2/A0.png"); 
   $('#Path').attr("src","img/gt2/Path6_0.png"); 
   canMorph = false; 
  } else if (Selecter1 == Selecter2) { //.;6085 
   Selecter2 = -1; 
   $('#Icon'+Selected).attr("src","img/gt2/Icon" + Selected + "g.png"); 
   $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "v.png"); 
   $('#rangeImage1').attr("src","img/gt2/Iconx.png"); 
   $('#rangeImage2').attr("src","img/gt2/Iconx.png"); 
   $('#Mes').attr("src","img/gt2/Mes_p1.spng"); 
   $('#Arw').css('padding-top', '0px'); 
   $('#Arw').attr("src","img/gt2/A0.png"); 
   $('#Path').attr("src","img/gt2/Path6_0.png"); 
   canMorph = false; 
  } else if ((Selecter1 != -1 && Selecter2 != -1) && (Selecter1 != Selected && Selecter2 != Selected)) { //3I:
85 
   $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "g.png"); 
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   $('#Icon'+Selecter2).attr("src","img/gt2/Icon" + Selecter2 + "g.png"); 
   $('#rangeImage1').attr("src","img/gt2/Iconx.png"); 
   $('#rangeImage2').attr("src","img/gt2/Iconx.png"); 
   Selecter1 = Selected; 
   Selecter2 = -1; 
   $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "v.png"); 
   $('#Mes').attr("src","img/gt2/Mes_p1.png"); 
   $('#Arw').css('padding-top', '0px'); 
   $('#Arw').attr("src","img/gt2/A0.png"); 
   $('#Path').attr("src","img/gt2/Path6_0.png"); 
   canMorph = false; 
  } 
 } 
 
 console.log("canMorph: ", canMorph); 
 console.log("Selecter: ", Selecter1, Selecter2); 
 
 if (canMorph == true) { 
  document.getElementById("MorphTarget1").value = Math.min(Selecter1, Selecter2); 
  document.getElementById("MorphTarget2").value = Math.max(Selecter1, Selecter2); 
  console.log("MorphTarget: ", document.getElementById("MorphTarget1").value, " , ", 
document.getElementById("MorphTarget2").value); 
  canMorph3D(document.getElementById("MorphTarget1").value, 
document.getElementById("MorphTarget2").value); 
  // )"*+,$ 
 } else { 
  cannotMorph3D(); 
 } 
 document.onkeydown = pageMove; 
} 
 
function Clear() { 
 var Selecter1 = -1; 
 var Selecter2 = -1; 
 console.log("clear();"); 
 console.info("Selecter1:", Selecter1); 
 console.info("Selecter2:", Selecter2); 
}
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{ 
    "metadata" : 
    { 
        "formatVersion" : 3.1, 
        "sourceFile"    : "Skeleton.obj", 
        "generatedBy"   : "OBJConverter", 
        "vertices"      : 3314, 
        "faces"         : 3474, 
        "normals"       : 0, 
        "colors"        : 0, 
        "uvs"           : 3314, 
        "materials"     : 0 
    }, 
 
    "scale" : 1.000000, 
 
    "materials": [ { 
 "DbgColor" : 15658734, 
 "DbgIndex" : 0, 
 "DbgName" : "default" 
 }], 
 
    "vertices": [0.046838,0.427194,0.362788, (DCN',)"*KA", )], 
 
    "morphTargets": [ 
  { "name": "Skeleton_01", "vertices": [0.374954,7.092189, (DCN),% ,!# 1KA", )]}, 
  { "name": "Skeleton_02", "vertices": [0.198713,2.292710, (DCN),% ,!# 2KA", )]}, 
  { "name": "Skeleton_03", "vertices": [0.161443,2.928966, (DCN),% ,!# 3KA", )]}, 
  { "name": "Skeleton_04", "vertices": [0.160328,4.126679, (DCN),% ,!# 4KA", )]}, 
 { "name": "Skeleton_05", "vertices": [0.400236,7.795532, (DCN),% ,!# 5KA", )]}, 
 { "name": "Skeleton_06", "vertices": [1.108540,13.354311, (DCN),% ,!# 6KA", )]}, 
   ] 
 
    "morphColors": [], 
 
    "normals": [], 
 
    "colors": [], 
 
    "uvs": [[0.26066,0.84232, (DCNUV(!&", )], 
 
    "faces": [11,56,( DCNJ=9", )] 
} 
系統樹とは、生物の進化の流れを一本の樹木
に見立てて描いた図のことです。
左図の場合、哺乳類が共通の祖先から進化の
過程で分岐し、種を増やしていったことが示
されています。この図から、ゾウとカンガルー
は、カモノハシよりも近い関係の種であると
いうことがわかります。
系統樹について
今回扱う生物の種について
今回教材で閲覧していただく生物は、以下の哺乳類です。
アデロバシレウス
( 発見されている最古の哺乳類 ) 現在生きている生物
ヒト ウマ イヌ ネコ コウモリ クジラ
Tim
e A
xis
Past
Presen
t
Ph
ylog
en
etic tree
1m 2m 3m 4m 5m 6m 7m
Size
Skeleton
①ネコ、ヒト、イヌ、ウマを、一般的な体長 (ヒトの場合は身長 )の大きい順に並べ替えてく
ださい。
　
②以下の生物から、５本指の種をすべて選択し、該当する選択肢に○をつけてください。
③下図の　　を線でつなぎ、アデロバシレウス、コウモリ、ウマ、クジラについての系統樹
を完成させてください。
④以下の生物の中で、最も指骨 (指を形成している骨 )の数が多い種を選択し、該当する選択
肢に○をつけてください。
　事前に実験教材で閲覧していただいた、
　　アデロバシレウス (哺乳類の祖先 )、ヒト、コウモリ、ネコ、イヌ、ウマ、クジラ
　について、以下の設問にお答えください。
　教材の内容から判断できないと感じた設問は、飛ばしても構いません。
　※次のページへ進んだら、前のページには戻らないようにしてください。
教材に関するテスト
 >  　　　　  > 　　　　   >
ヒト クジラ アデロバシレウス ウマコウモリ ネコ イヌ
ヒトクジラ アデロバシレウス ウマコウモリネコイヌ
クジラ アデロバシレウス
ウマ
コウモリ
次のページへ進んでください。1/4
ヒト クジラ ウマ コウモリ ネコ
ヒトアデロバシレウス
ウマ
コウモリ
ネコ イヌ
⑤以下の生物から、イヌと進化学的に近いと考えられる種を３つ選択し、該当する選択肢に
◯をつけてください。
⑥下図はどの生物の骨格でしょうか？該当する選択肢に○をつけてください。
⑦下図から、クジラの前肢骨格を正しく表した図を選択し、該当する選択肢に◯をつけてく
ださい。
2/4 次のページへ進んでください。
⑧以下の画像それぞれについて、ひじであると考えられる場所に○をつけてください。
( 解答例 )
3/4 次のページへ進んでください。
⑨以下の図は全て、生物の左前肢の全体もしくは一部分を表し
　ています。
　左図で赤く示された部分は、それぞれ右図のどの部分に
　該当するでしょうか？該当する部分に○をつけてください。
( 解答例 )
4/4 設問は以上で終了です。ありがとうございました。
